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Jn all if ham U ««<iy roarer*: 

Beit known HmI I, the undersigned, Js.\Mt ? EL 
F. II. Mor.sk. .<• II"! city, run my, mid Stare of 
New York. hm«- m'eniid a new and untul ma- 
cliine aud «\«iriii of signs for (nm.-mitliug m- 
telli^r nee bvi « full distant point* l»y the iiumms 
otn new aiiiilifiilioO'Oolfff.i’tol elect ni-iiiocnet- j 
i.siu ill prodm H'l*' sminds anil *'gn>, (, r ei'licr, I 
aiul also for i l"Miniineutly by lliei-ami 1 ! 
menus ami flpplh niton and cflect nf clrr: rc> | 
magnet ism nut "to 11 * thus pndiiccd amt rep- [ 
resenting intrllU'-me transmitted, as lufoie 
named. betwn 'Mlni.int point*; and I denom- 
inate said iiiiHil'"" the “Auiei lean hlcctrn- 
MapiieticTfl-tf'M'hr i'f »h»‘ h the following is 
u full and flic • d«-M-i i|itiiiii, to wit : 

Itcoiisists.d 1 1*** following par»s: first, of 
ft circuit of rli’i l*'*! »r galvunic conductor* froiii 
any Reuerat.ind i-ln-iricity or galvanism, ami 
of elrctro-umipic!* ut one or ,nore points 
iu said circuit i » eysteui i t' sign* l»y 

which lui mend* and words represented by nu- 
merals, and thaieby sentence* of words as well 
as of numeral*, •»•"! I**tters of any extent and 
combination id cult, are communicated to any 
one or moie fmilit* III the before-descrihed cir- 
cuit ; third, ft snl «'f type adapted to regulate 
the comuiuiil"dH‘»o of the * bore- mentioned 
tigus, also cases lor convenient keeping of the 
type, and rules Hi « lilch to set and use the t\ j*e; 
tourib, an »ppal«d uncalled the ‘ straight i*ort- 
inle," and mini her called the “circular port- 
rule," each of * h it'll regulates the movement 
of the type when in use, and also that of (lie 
signal-lever; fill h, u signal-lever which breaks 
and connects Ihe circuit of conductors; sixth; 
aiegister which record* |M?rraanently the signs 
communicated *1 *">' desired points in the cir- 
cuit; seventh, <* dictionary or vocabulary of- 
words, to which prefixed numerals for the 
nses hereinafter described; eighth, mode* of 
laying the citeuli of conductor*. 

The circuit ol conductor* may be made of 
any metal— siiidi a* cop|«r or iron wiie or 
strips of copper or non, or of cord or twine, or 
other aubstani-Vs— gilr. sdven.il. or coveieil 
with any thin inslal leaf pnqurrly insulated and 
in ihe ground, or through or beneath the water, 
or through lh«* uir. By causing an electric or 
gab ft'iic cut WMl to pass through the circuit of 
conductors laid aforesaid l>v means of any 


generator of electricity or galvanism to one or 
inure cleetroniagm-ts placed at any point or 
point!* hi said circuit, the magnetic |»ower thus 
concentrated iu such magm-t or magnet* i-* 
used for I he purpose* uf producing sound* and 
visible sign*, and lor perm, in-ntly recording 
the latter at any* .mil each of * 'id points, at the 
pleasure nf the operator, and in the manner 
berciitn! t-r de>crdn-d — that is to say, by using 
the system of Mgii* which .i* formed of the fo'- 
lowing parts and \ a rial ions, vi/: 

Signs ut’ ti.uinci-d* consist, fiisf, of ten dot* 
nr pun, -lute*, mule in mcamnvd distance* of 
eipi.il extent fri-m eaoli other, upon paper or 
any substitute 'or paper, and in nu'ml cr corn* - 
-P'luding with the numeral desired to he rep- 
resent* d. Thu* one dot or puncture for the 
numeral I, two dots or punctures for the nu- 
meral 2. tlneeot ttie same for .'I, four for 4. Uvo 
for six for set eii for 7, eight fur 8, nine for 
9. ami tea for 0. as particul.vrly rep.iesenled on 
the annexed drawing, marked Example 1, Modfl 
I, in which is als*i included a "ecoiid cliaiacter, 
to represent a eipher, if preferred. 

Sigusof mum ral* consist, secondly, ofnrirk* 
madeasin theca seofdors.aml particularly rep- 
resented on l he none* ed.drawing, marked Ex- 
ample 1, Mode 2. 

Sign* of nuim-ials consist, thirdly, of char- 
acter* drawn at measured distance* ill the 
shape of i lie teet h of a common saw by the il*u 
of a iieiicil or any instrument for marking. 
The point* corresponding fo tin* teeth of a saw 
are iu imiiilier.to correspond with the numeral 
desired to be represented. a* in (bo case .of dot* 
or marks in the oilier mode* described, and a* 
particularly represented iu the annexed draw- 
ing, marked Example 1, Mode-1. 

Signs of numerals consist, fourthly, of dot* 
and line* separately ami conjunctively used as 
follows, the uuim-i'-ds 1,2. 3, and » being repre- 
sented by dots, si's hi Mode l.lir»t grien above: 
The numeral 5 is n-piesenii-d by ;l line equal 
ill length to the spare between the two dot* of 
I any other numeral: «i is-rcpie-M-uted by the ad- 
dition of a dot to tin; line representing o; 7 i* 
represented by the addition «l two dot* to 6a:d 
line.: 8 1 * repre-ented by prertxiiig.adottonud 
line: U is rcpre*»!»ted by two dots prefixed to 
said line; and 0 i* represented by tw<y line*, 
each of tbe length of said line that represent* 
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the number 5. Said signs are particularly set I 
forth in the annexed draw iug*. mai ked Exam I 
pic 1, Mode 4 

Either of said mode* are to to used a* may 
be preferred ord« si rid and iu the method here- 
inafter dercribed. 

The sign of a distinct uiiini-nd or of a non- 
l>-iund iaiiuer.il wla- U usid hi :i M-nteiice of 
word* oi of nitiuer.ds >-oii>i*t*«>f .t distance or 
space of .-rpar.it ion bet ween the eharaetn* of 
greater extent tli.ua the distune* nsediu >i-pa- 
rating the elmr.u-rer* that eump«>s,> .»nv mcli 
distiiu-t nr eompoiiml nnnn r.il. An ittn-st r.i- 
lion of this sign is partieulaily rxir.bitid in 
the uuucxed drawing, marked Example-. 

Sign* of h tters roiisi.st in va'.iatimi* ol the 
dot^, iiiark*. ami dot* at-d lines, and .*pacr* of 
separation of the same formation as compos,- 
the signs of uumeial*. vaiird and eoinba.t-ii | 
differently to reprcM-nt the letrers of the alpha- I 
bet, iu (lie manner | articiil.iiU il Tn-»t i at«*il ami 
repiescuted iu the annexed diawiug. maiki-d 
Kxample 3. 

The aigu of a distinct litter, or of distinct 
words when il-cd in a m liteiav, is the same 
a* that used in regard to numeral* and de- 
scribed above. 

Signs of words, and even of set phrase* nr 
sentences, may l»e ad-jptrd fur use ami commu- 
nication iu like manner under various lei m*, 
a* convenience may suggest. 

The type for producing the >ign* of numer- 
ftl* consist, first, of tourtc-cii piece* or plate* of 
thin metal— such as type-metal, bras*, iron, or 
like substance* — with teeth or indentation* 
upon one side or edge of ten of said t\ pe, cur 
responding in number to the dot* or puncture* 
or mark* requisite to constitute the numerals, 
respectively, heretofore described iu tbesystc 
of signs, anil having also a space left upon the 
side or edge of each tyjie, at one end theieot. I 
without teeth or indentations, corresponding 
io length with the distance or separation de- 
sired between each sign-of a numeral. Auothcr 
of said type ha* two indeutat'.ons, forming 
thereby three tertb only, and without any 
space at either end, to correspond u it h t he size 
of a cipher, a* heretofore described by refer- 
ence to Kxample 1, Modes 1,2, 3, of drawing* 
iu said system of sign*. Oue other of said type 
is without aoy iudentatioo on its side or edge, 
and being in length to correspond with the dis- 
tance or separation desired between distinct 
or compound numeral*, and with the sign here- 
tofore deset ibetl for that puriwse. One of the 
remaining two of said type is formed with one 


ch consist, secondly, of five' piece* or plates of 
uivtal, first described above, lour nf wliicll are 
the same arc utitutorcd 1.2, 3, and l iu the 
aniii-.M-d drawing, mat ked Example I, l-'ig. 1, 
and the liltli one l>ciug the same as i* di-iiiinii- 
liatvd in the sain*- cxampV ••tin* long space," 
and lit-rt-.obue allmh-d to: also, of six other 
p i-ri *<-i*p!.iti-sot s lid metal, varied in indenta- 
tions ami teeth and space*, a* represented on 
tl.-i* i.nui \« d drawing, u.aiked Example I, l-'ig. 

2, (•> pio lui-e sigtis ot tin* denomination* do- 
*erii-ed in the loin I h inode of llio l«-fiiie-iHi-a- 
tinned s\ sli-::, of digits. Kxainp'e I. 

Tiie type for picdming tin- sign* of leiters 
are ot ilo- - ..me ili-iioioimitioii with I host- used 
iu piodiieiiig sign-of iionn-ral*, and only varied 
in ibrui Iroiti one to tweiiiy-lhree. a* exliihited 
iu the annexed diawiug. marked Example 
Tin* i\ pe for producing both sigusof numer- 
al* and sign* of biters an- adapted lor u.-e to 
either a stiaighf rule.vulli.nl the ••straight port- 
rule,' "aiol.iie-.u that ease made .straight length- 
wise, a* described in the drawing* annexed, and 
heretofore referred to hi Example a, or to a cir- 
cular port-rule, in which case they are length- 
wise circular or formed into section.* of a cir- 
cle, as represented iu the drawings annexed, 
marked Example •», Figs, -j .mil 3, and .us will 
to fm ther understood by tin- description* here- 
inalter contained of the stiai.gbt and circular 
port-rn'e*. On the under side of the type for 
the circular poit-i ule (which type arc of greater 
thickness than those ior the straight port-rule) 
i* a groove ; system i-f tyjH*, Example •», A iu 
Figs.1 ami 3) almut uiidwavof tlieirwidtli.aiid 
iu depth about half the tliivknes* aforesaid, and 
extending from the space ends, a* B, Example 
•». Fig. 3— tli.if is, the end* without indenta- 
tions — of said type, along the length, anil con- 
forming to the curve thereof, to a point, D l>, 
rqual in distance from the opposite emhtohalf 
the width of the |Hjintiil teeth cut upon their 
edge*. For a delineation of these. t> pe refer- 
ence i* made to.secttous thereof in Fig*. I and 
3 iipon the am.iwi-d drawing*, marked Exam- 
ple ti. 

The type-cases are wood or of any other ma- 
terial, with small compartment* of the exact 
length of the type, for greater convenience in 
distributing. ami resembling those in common 
use ainoug printer*. 

The t\ pe rule* ateof wood or metal or other 
material that may be preferred, aud abouttbree 
feet in length, with a groove, into which the 
ty|ie, when used, are placed. On the underside 
or each type rale are cog*, by which they are 


jeorner of° it bevcieil, (system ot type. Example \ adapted to a pinion-wheel huv ing corrcspond- 
4, Fig. 1, land i* called a “rest;" and the other i* iugcogswud forming part ot a port-rule, la- 
in a pointed form and called a “.stop." I type rule in use is moved onward as motion m 

Each of aaid type is particular! v delineated given to the aanl wheel, A delineation ot tue 
on the annexed drawing, marked* Example 4, | type-rulei* contained in the annexed drawing, 
Fig. 1, and numbered or labeled in accordance ' marked Example 7. 


with the purpose for which they ore desigued 
respectively, and ore used in like manner for 
producing each ot the several sign* of utimer- 
hIh heretofore described in the system af *igna. 

Tbe type for producing the signs of natner- 


Tbe straight port-rule consist.* of a piiiiou- 
wheel, (before mentioned.) turued by a baud- 
emuk attached to a horizontal screw that plays 
iuto the cogs of the piuiou-wheel.astbe latter 
do into the cog* of the type rule, or by aoy 
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other | *ower, in any of t lie well-known nietli 
oils of ineclmtihin. It is connected with n rail 
way or groove, iiiurnl by which the type-rule, 
from the motion imparted to it l*v said wheel, 
ih convened in a direct line bcne.it h n lever that 
breaks ami connects the galvanic* circuit in the 
manner hereinafter mentioned. A delineation 
of said wheel, crank, and screw U contained in 
thu drawings hereunto annexed, marked Ex- 
ample 8, Fig-*. 1, 2, 3. 

Tlie circular |*ort ride is a substitute, when 
preferred, for both the type - rule and the 
straight |*ort-rule, and consists of a horizontal 
or inclined wheel, Example 9, Fig. I, A.ofanv 
convenient diameter, of wood or metal, having 
its axis connected on the under side of the 
wheel with a pinion-wheel, K, and as in the 
case ot the straight pot t rule. It is moved by 
the motion of the piuhm-wheel, as is the tvpe- 
rule in the former descrip!:->u. On the eutire 
circumference of said horizontal or inclined 
wheel, and upon its upper surface, is a shoal- 
der or cavity, a. Figs. 1, 2, correq»oudiug in 
depth with the thickness «»t' the type used, and 
in width, b, equal to that of the type, exclusive 
of their teeth or indentations. i«ear the outer 
edge of the surface ot sa d shoulder or cavity 
are cogs c, throughout the circumference of tb*e 
wheel, projecting upward at a distance from 
each othercqual to one-lialf of the wi th of the 
teeth or indentations of the type, aud other- 
wise corres|»inding in size to the width and 
depth of the groove D D. Fig. 4, iu the under 
aide or the circular tyjie before described and 
illustrated by reference to Example G, Figs. 1 
nnd 3. Directly over said shoulder or cavity 
and cogs, and at one or more points oo the cir- 
cuinlerence of said wheel, is extended, from a 
fixture outside ot the orb'l of the wheel, a sta- 
tionary type -feeder, E, Fig. 1, formed of one 
end, e, ami one side, E, perpendicular, of tin or 
brass plate or other substance, aud of interior 
size and aba|*e to receive any number of the 
type which are therein deposited, with their iu- 
deiitatious projecting outward, as in Fig.2.aml 
their grooves downward, as in Fig. 4. Said 
l>pe-leedcr is so suspended fioiu its fixture. F 
, over the shoulder or cavity of the wheel A, 
before described, ns to admit of tbe passage 
undent of said wheel in its circuit as near the 
liottuin of the feeder as practicable without 
coming in contact there with. The tvpe deims- 
ited in the feeder, as b- fore mentioned, form a 
iverpci.d.ci.lar column, as io Fig. 2, the lower 
J.' l’* ol «»ta uj>on tbe surface of the be- 
tyre named shnuhlcrof the wheel b , Fig. 2 and 
t he cog of the wheel, projecting upward, enters 
tbe groove I) D, Fig. 4, of the type hereinbe- 
fore desert bed. 

tv operation of said circular port-rule in 
regulating rhe movement of the type in use is 

JV i 0 "" 1 ^ br " tl,e wbeel A “ »» motion 

the tjpe resting unnictliately upou the sboul- 
, °* llj ® >'» the mauuer mentioned 

idmve, as in tig. 2, is carried forward on the 
curvature of the wheel from beueath the col- 
umn of type resting upon it in the slatiouary 


type- feeder by means of one of the before- 
named cogs coming in contact with that j*oint 
I), tig. 3. hx.unple G, iu the groove « it the iyj*e 
hereinbefore desui ibetl as forming the' term ma- 
tion ot said groove, and which is parriculailv 
delineated at the (Miiiits D >) in tlie annexed 
drawing, marked Example G. Fig. 3. As by 
said process t hi- lower tv p- in the column that 
is. held by the stationary leeder is. carrie*! for- 
ward and removed, tin- next type -settles imme- 
diately upon the shoulder of the wheel, and, af- 
ter the manner of tbe removed type, is brought 
Ml contact with another cog of said shoulder 
w ithin the groove of the type, utid thence ear- 
ned forward tioin beneath the iiic.iinhent col- 
umn, aa was its predecessor. Then f..||.iws eon- 
secu lively ill the s-ime method each tvjH* de- 
posited within the feeder so long as tlie wheel 
is kept in motion. The deposit .it the type iii 
the stationary feeler is regulated by the order 
in which the Icltersor numerals, or words thev 
represent, are designed to lie communicated at 
any distant point «ir points. Alter the tvpe 
are resjieetivcly carried forward on the curva- 
ture ot the wheel iu the manner stated above 
beyond the (mint where they are acted upon 
by tlie signal lever, as is hereinafter described, 
they are lilted, each in its turn, from the shoul- 
der of tlie wheel A ami cast off into a box or 
pocket, (J, below the wheel by means of a s'en 
der shaft or spindle, II, made ot any metal, and 
resembling in lorm a common plowshare, ex- 
tending duwnward from a fixture. o, placed out- 
side of the wheel, into a groove, K. wiiliu, i |.e 
before-named shoulder ot said wheel A, and on 
the muer side of thec-gs c, already described. 
By means of said groove the downward point 
ot said shaft or spindle II is brought within 
the curvature and below the surface of said 
shoulder b. Fig. 2. and consequently under the 
approaching end of the type, so tint each t vim 
successively, as it is carried forward on said 
curvature in the manner tmfore described is 
lifted from tbe shoulder and forced upward on 
tbe inclined -shat tor spindle by tlie type in con- 
tact with it at tlie »*tber end, until turned off 
into tlie before-nauieil box or pocket U below, 
rea«ly for a redisttibuiion. 

Fora more particular delineation of the sev- 
eral parts of said circular port rule refereuce i* 
m . « V? ,iie ao "‘-* xe ‘ l drawings, marked Exam- 
ple 9, Figs. 1 and 2. 

The signal-Ievcr, Example U, Fig. 3. consists, 
ursf, tor use with the straight port-rule. (Ex- 
ample 3, Fig. I, A,) of a. strip of wood of any 
leiigth from six to tweiily-lour inches, resting 
upon a pivot, a, or iu a notched pillar funned 
tuto a fulcrum by a metal pin, a, passing 
through it mill the lever. At one end of the 
ever a metallic wire, bent to a semicircular or 
half square form, as at A, or resembling the 
prongs of a fork distended, is attached by its 
center, as described iu the annexed drawings. 
Example 3, at the |K»iut marked A. Dciweeu 
said end of the lever and the fulcrum a, and 
near the latter, ou the under side of the lever 
A, is inserted u metallic tooth or cog, 6 , curved 
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on the side nearest tn the fulcrum, and iu other | 
rebiwcts corresponding to the teeth or inden- 
tations u|mi|i the t>t>e already described. On | 
the op|»**s:ie extremity id flic lever is a small ! 
weight, I*. to h.i'.im-e or offset in pint when * 
need* d. tlie w.-ight of the lereroii the opposite j 
side of the fob- rum. The lever thils formed is ] 
stationed directly over tlie railway or groove 1 
D 1), heretofore des«*iit*ed as forming a con- ’ 
nectedp titiil lliestr.iigtit |**»rt rule. Thetnove- , 
ment of the type rule hiings the to dli *>t each . 
type therein *-ct in e*ir*iact with lint tooth or ' 
cog of the lever, and thereby Inrce.s tlie lever 
Upward until ilie |m*ui s of the two teeth iu eon 
tact have passed each other, when the lever , 
again deseetids as the teeth of tlie type pro- 
ceed onward from tlie tooth of the lever. This 
o|*emiioi* is related as frequently as the teeth 
of the type are brought in contact wit.li ilie ; 
tooth of t tie lever. I!y thus forcing the said • 
lever upward and downward tue ends of the i 
semicircular nr pronged wire are made alter- 
uatelj to rise from and fall into two small cups 
or vessels of mercury. E K, in each of which 
is an erol or termination ot the metallic circuit- 
conductors first deserilwd above. This t**r- 
miodtioii of the metallic circuit in the two cups 
or vessel* breaks and limits the current ot elec- 
tricity or galvanism through the circuit; but 
a connection of the circuit is effected *>r re- 
stored by the falling of the two ends of the 
pronged wire A, attached tosaid lever, into the 
two cups, connecting thenue cup with the other 
iu that way. By the rising of the lever, and 
consequently tlie wire upon its end, from its 
connection w ith said cups said circuit is .n 
like manner again broken aud the current ot 
electricity or galvanUm destroyed. To effect 
at pleasure these two purposes of breaking and 
connecting said eirenit is the design of said utie 
lion that is imparted iu the before-mentioned 
manlier to said lever, and to regulate this mo- 
tion and reduce it to the system of intelligible 
signs .before -described is tlie design ami use 
or the* variations in tbe form of tbe type, ,il*o 
before described. A plate of copper, silver, or 
other conductor connected with tbe broken 
l*arts of said circuit of conductors, and receiv- 
ing tbe contact of tbe w ire attached to said le- 
ver, mar be substituted, if preferred, tor said | 
cups of mercury. For a particular delineation j 
of the several parts of said lever refereuce is 
made to the annexed drawing, marked F.xam- 
ple 3. „ . 

The signal-lever consists, secondly, for nse | 
with ilir circular port rule. (Example 9, Fig. 3.) 
of a atrip ot woo*!, G, with a metallic wire. A. 
at one end, of the form and for the purposes ot 
tbe lever already described above. It turns 
on a pivot or fulcrum, tt, placed either near the 
middle or iu the end of the lever. At i he end 
of the lever, at C, opposite to the metallic wire 
A au elbow, e, is formed on a right angle with 
tbe maiu lever, aud extending downward trom 
tbe level with the pivot or fulcrum sufficiently j 
for a metallic tooth, H, in the eud thereof, cor- 
responding with the teeth or indentations of 


the typ** nfready ile*rribed fc to press against x 
the t> pe projecting from tin* shoulder or cav- 
ity of the wheel A. Fig. 1. that forms the cir- 
cular |Kirt-rule before described. Said wheel 
is placed beneath the s.u»! lever, as seen util, 

Fig. 1, in a position t*> Ik- readied by tin: ex- 
tremity «.r tiwitii II of the arm **f the lever just 
mentioned. The tooth 11 in the arm of the le- 
ver is kept in constant rnlil act with the type 
of the eiicul.ir port ru'je by the pressured a 
spring, II, upon ir. described ill the annexed 
! draw mg, mai k«s| K\.u«i;*h*9.at I*. Fig**, l aud 
' 3 in the same cvitnpV exhilnt sections of the 
: said lever, l i e uction thus produced l*v the 
contact of the teeth of the type iu the port- 
rule when .ail wheel is in motion with the 
tooth :u tlie arm of the lever lifts up and drops 
down the opposite extremity A of said lever 
bating thee a!he wire upon it as the tooth 
of said lever p.e >es into or out of the indenta- 
tions of the type, and iu the same manner and 
to the same eflect as the fir>t described lever 
riM-s ami falls, ami accoidingly breaks and 
rliiwt the circuit •*! conductors, as in tlie for- 
mer instance. In the use of this circular port- 
. rule aud itsa(*pn*piiate lever t Fig. 3) type niay 
lie n-ed hating the points of their teeth and 
their indentations shape*l as counterparts or 
reverses to those delineate*! in the annexed 
drawings, heretofore referred to ami marked 
Examples 1. 3, and G, ami thereby the forms of 
ihe-recorded signs will be changed iu a corre- 
sponding manner. 

The register Coiivsts — 

First, of a lever of the shape of the lever con- 
nectcd with the circular port-rule above de- 
scribed, and is delineated in the annexed draw- 
ings, marked Example HI, Figs. 1, 2, and 4, at 
A. Said lever- A operates upon a fulcrum, a, 
that passes through the end that forms tbe el- 
Iriw <f. upon tue lower extremity «*t which, and 
facing an electro magnet, is attached the arma- 
ture of a uiagnct. In the other extreme of 
the lever, at 1>. is inserted one or more pencils, 
fountain-pens, printing-w heel*, or other mark- 
iug-instrr.ments. as may be seen in tbe Fig. 4 
ot example last mentioned at letter A. The 
magnet is at letter C in t be same figure. 

Secoudlv, of a cylinder or barrel of metal or 
wood and covered with cloth or yielding cout- 
iii" - , to turn u[*on an axis, and occupying a 
position directly beueath the pencil, fountain- 
pen, printing wheel, or other markiug-inatru- 
raeur, to be used as exhibited iu the last-men- 
tioned example *»f drawiug. Fig. 4. D. Two 
rollers, marked b b in said figure of drawings, 
are counected with said cylinder, on tbe npper- 
eide curvatures thereof, and being connected 
with each other bv two narrow bands ot tape 
passing over and beneath each, near the ends 
thereof, and over the intervening surface of 
tbe cylinder, in a mauner to cause a friction 
of tbe bands of taj*e u(mu the latter when in 
motion, as delineated in the last-named W 
pie. Fig. 4. at points marked e c e. Tho dis- 
tance between said bands of tape on the i rol - 
era is such as to admit of the penal or other 
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marking-instrument in the lever to drop upon 
the intervening apace of the cylinder. Near 
by auid cylinder ia a sjkjoI to turn on an axis, 
aod marked d in the said figure, to receive 
any desired length of paper or other substance 
formed into slips or a con tin 110113 rilihnu, and 
lor the purpose of receiving a record of the 
signs of intelligence communicated. When 
the register is in motion, one end of the paper 
on said spool being inserted between the un- 
der surfaces of said turn rollers, under the 
strips of taj* that connect them and the cyl- 
inder, it is drawn hy the friction or pressure 
thus caused upon it forward from said s|m>u1 
gradually and passed over said cylinder, and 
is thence deposited in a lw>x on the opi>osite 
side or is cut off at any desired length as it 
passes from the cylinder and rollers. . 

Thirdly, of an alarm-bell, A. Example 10, Fig. 
5 , which is struck by means of a lever-hammer, 
B, that is acted upon hy a movable cog, b, 
placed upon an axis or pin, l , that cou fines it 
in the lower extremity of a pendulum-lever, 
(marked E in Fig. 5 of Example 10 ) having 
an armature of a magnet attached to it at d 
and acted u|M>n hy an electro - magnet, n, 
P' ac ^ near it and the before named magnet, 
and in the same circuit of conductors with the 
latter. Said cog b moves in a quarter-circle 
only, as the motiou of said arm of the lever 
passes backward and forward in the act of 
recording, as hereinafter described. When 
forced into a horizontal position in said quar- 
ter-circle it ceases to act upon the hammer ; hut 
when moved from a perpendicular position it 
presses upon the projection in the end of the 
hammer, causing the opposite eud of the ham- 
mer to be raised, front which elevation it again 
falls upon a stationary bell, A. as soon as said 
cog reaches a horizontal position, and ceases 
as before mentioned, to pressupon theliainmer! 
Thus a notice by sound or an alarm is given 
at the point to which intelligence is to be com- 
muuicaied as soon as the register begins to 
act, and such sound may be coutinued or not, 
at pleasure, for the purpose mentioned, or for 
■uj other uses, as the hammer shall be sus- 
pended or not from contact with the 1*11 or 
with any numberof hells that may be employed, 
r ig. o of said example, market! 10 in the an- 
nexed drawings, represents sections of said 
hammer and bell. 

Said several parts of the register are set in 
motion by the communication toor action up. 
un the before - named armature of a magnet 
attached to the lever of the register, of the 
electric or galvanic current in the circuit of 
conductors, and troin an e'ectro- magnet in 
said circuit, as Iiel'me described, stationed 
near the said armature. As said armature is 
drawn or attracted from its staiionarv and 
horizontal position toward the said magnet, 
wbeu the latter is charged from the circuit of 
conductors, said lever is turned 111*111 its ful- 
crum, and the opposite end thereof necessarily 
descends and brings the i*n or marking-in- 


strument which it contAiiisjin contact with 
the paper or other substance jou tho revolving 
cylinder directly beneath it.] .*s said arum 
lure ceases to be thus drawn! or attracted by 
s.iitl magnet, as is the ca:-c las soon as said 
magnet ceases to be charged ifrom the circuit 
ot conductors, or as thecurreiit in said circuit 
is broken in the manner heioinhefor - de- 
scribed, the said armature is] forced hack by 
its owu s|*citic gravity or by a spring or 
"eight, as may be needed, to] its former posi- 
tion, and the pen or marking-instrument in 
the opposite end of the lever is again raised 
from its Contact with tlie paper or other sub- 
stance on the before-named revolving cylin- 
der. This same action iscoiuijmuicatcd simul- 
taneously from the same circuit of conductors 
to as many registers as there' are correspond- 
ing magnets pro\ ided within any circuit and at 
au v desired distances from each other. 

The cylinder and its two Associate rollers 
are set in motion simultaneously with the first 
motion of the lever hy the withdrawal of a 
small wire or spindle, <7, Example 10 , Figs. 2 
and 3 , from beneath one bianchof a- fly- wheel. 

,Ij at Borins a part of the clock machinery 
hereinafter named. Said wire g is withdra wn 
by the action ujh>u said wire of a small elec- 
tro-magnet, o. Figs. 2 and 5 . stationed in the 
circuit and near the large magnet before named, 
as delineated in Fig. 5 of Example 10. Said 
cylinder aod rollers are subsequently kept in 
motion by a train of wheels similar to common 
clock-wheels, as in Figs. 2 and 3 , acted upon 
by a weight, raised as occasion may require by 
a band crank, and their niotipn is regulated 
l»y the same wheels to correspond with the 
action of the registering-pen or marking-in- 
strumeur. Said train is represented m Figs. 
1, 2, and 3 of said Example 10. 

The electromagnet thus used is made in any 
of the usual modes, such as winding insulated 
cop[*r wire, or strips of copper, or tin-foil, or 
other metal around a bar ot soft iron, either 
straight or bent iuto a circular form, ami hav- 
ing the two extremities of the coils connected 
with the circuit of conductors, so that the coils 
around the magnet make part tit the circuit. 

To extend more effectually the length of any 
desired circuit of conductors, ami to perpetuate 
the power of the electric or galvanic current 
equally throughout the same, [ adopt the fob 
lou ing inode, and also for connecting and using 
any desired numberof additional ami inter- 
vening batteries or generators of said current, 
and for connecting progressively any number 
of consecutive circuits, viz: Place at any point 
iu a circuit au electro-magnet of the denomi- 
nation already described, with an armature 
ii|»on a lever of the form and structure, ami in 
the position of that used at the register to hold 
audo[*ratetbe mai king-instrument, with onlv 
a substitution therein for sill'll marking-instru- 
ment of a foiked wire. A, Example 9 , Fig. 3 , 
like that upon the end of 1 he signal-lever here- 
tofore described. Directly beneath the lat’cr 
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wire place two cups of mercury, E E. or two| levers one or more armatures of an e ectro- 
metallic plates Joiued to terminations of a r;r- ranguei. and as sifid parts arc severally de- 
cuit leading from the frvsh or additional battery scribed in the foregov>g specificuMou. 
or generator of said circuit, iu 1 lie same manner 2 . The combinition of the mechanism con- 

as thev are to be provided «u the first circuit of stituting the recording cvl-mlcr and the nc- 
conductors at the points where tin- cups of nier companjing rollers and train-wheels with tho 
enry are hereinbefore described. As the cur- formation and airangemcntoftliescveral parts 
tent in the first circuit acts upon the magnet of mechanism, tin; formation ami arrangement 
thus provided the armature thereof and lever of which are claimed as above and as described 
are tberebv moved to dip the forked win* A iu the foregoing specification, 
into the cups of the second circuit, as in the 3 . The a-:?, system, formation, and arrange- 
circuit firstUescribvd. Thisopvrarioc instantly ment of ripe and of signs for transmuting in- 
connects Ihe break in said second circuit, nml telligencc between distant points by the up- 


connects the break in said second circuit, nml 
thus produccsau additional and original power 
or current of electricity or galvanism troru the 


plication of electro magnetism and metallic 
conductors combine * with mechanism de- 


battery of said second circa*: to the magnet scribed in the foregoing specification. 


or magnets placed at anv one «»r more points 4 . The mode and process of breaking and 
in snch circuit, to be broken at p’easurc, a» in connecting by mechanism currents ot elec- 
the first circuit ; and from sher.ee, by the same trinity or galvanism in any circuit or metallic 
operation, the same ronits may again be re- comb- or*, as described in the foregoing sped- 
peated, extending and breaking at pleasure ficatma. 

snch current through yet another aud another 5 . The mode and process of propelling anu 
circuit, ad is/fni/nwi. and with as many inter- connecting currents of electricity or galvan- 
veniu** remoter* for simultaneous action as ism in ami through any desired number ot cir- 
mav tedesired.and at anv distances trotn each cuits of metallic conductors from any known 
oth g r generator of electricity or galvanism, as «te- 

The dictionary or vocabulary consists of scribed ia the foregoing specification, 
words alphabetically arranged and regularly C. Tb* application of electro magnets by 
numbered, begiuning wiih the letters of the means of one or more circuits 01 metallic co 1- 
alphabet, so that each word iu the language durrors from nn> known generator of eiec- 
has its telegraphic uumber. and is designated tr cdy or galvanism totheseveral levers in t .e 
at pleasure through the signs of numerals. machinery described in the foregoing 

The modes which I propose of insulating the cation, for the purpose of.imparting motion o 
wires or other metal fur conductors and of said levers aud operating said nuicl.m. rj,n l 
laying the circuits arc various. The wires for transmitting by sign; s and soul ^ ^ 
may be insulated by winding each wire with geuce between distant points and bimultane 
silk, cotton, fi.ix. or’ hemp, and then dipping ously _to different points. , 
them into a solution of caoub horn*, or into a .. The mode ami process -«* "cord n or 
solution or shellac, or into pitch or resin and marking permanently signs of .'" el M D J i 0 
caoctchouc. They -n.iv be laid through the transmitted between distant P°J nt * «* 
air, inclosed above the ground, ia lie ground, im.ltaaeoai.lv to different •*! ’ W ' 

: .. I,.....!. ,i. u tit*,- iti'inii nml use of elect lo-mngneiisrn or g.u 


The dictionary or vocabulary consists 01 svnueu m roe luiegumis 
words alphabetically arranged and regularly fi. Tb* application of electro magnets by 
numbered, begiuning wiih the letters of the means of one or more circuits ot metadic co 1- 
alpbabet, so that each word iu the language durrors from ain known generator of eiec- 
has ita telegraphic uumber. and is designated tr cdy or galvanism totheseveral levers in the 
at pleasant through the signs of aaiaetal.. »«£«.«>• r SS’LCfi 


uey may ue iaui inrougu me ■ t.iiisiumcw - , .. 

iove the ground, in Ihe ground, multaneomdy to ditleretil i»oints by tlieappii- 
• When through the air they cation and me of electro-magnetism or gal- 
*. . . . • . • .1, . I : — .la.eiiita.l in lit* forpt'Oin? sneciu- 


may be insulatetl by a covering that shall pro- 
tect them from the weather — sacli as cotton, 
flax, or hemp— and dipped into any solution 


raiiism, as dc>ciii*d in 1 lie foregoing specifl- 
ution. - 

.h. TJie combination and arrangement ot 


w”ch r is aTion-conductor, and elevated upon electro magnets in one 

actnn otay ^ ladcstd ia ^.l, if do,ir.,Ulv. saamls. or eitl.vr, l»lmh dtstaaf ptoots t»»l 
Whea' laid ia the ground they mat be inclosed to different points -iniiitt.nn-.Ht.lj. 
in iron leaden, n^nien, or earthen tains, aud ! 0 . Tin- c.aiibmalion and "‘OtoaUd.n'talm' 

baried beueath the sotface. Acro-S river, tbe ; of tbe severol parts of « ' » 5 » 

tireoit toav be catrie.1 b.-,ieatli tbe bridges. or, , lem ot type and of stfos , f,e Sc r,lKM, 

where there are ao bridges, toelosed io lead or fmiiary nr v.icabttiary of s, •- 
iron and souk at the bottom, or stretched in tav foregoing i- per. Beat mu. p 

^ where the banks nro high, upon pillars 

nSZZVfSZSE. oml ..esire i prcsen- t c].if"ilnt Jt ilocs-es wh«o namns are 

to secareby Letters latent, isos toll.nvs: j hereto stdisetthed. on rite .tb day of Apnl, A. 

1. The fonnatiou and arrangement ot the D. l*v>- 
i n r m«rl.!inUm ronstitutiiiz the I 3 AML. F. B. MORSE. 


several parts of mechanism constituting the 
type- rule, the straight poit rale, the circular 
port-rule, the two signal-lever#, and the regis- 
ter-lever and alarm-lever, with ita hammer, 
ss combining respectively with each of said 


Witnesses: 

B. B. French, 
Charles Monroe. 
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foot of the stand of the spy-glass R, that the image of the parts of the 
scale can he seen in the mirror through the spy-glass. 

The apparatus contrived by Gauss J’or the rapid change of the 
direction of the current was somewhat complicated; but any other 
simple commutator cau be used for the same purpose. 

The following is the mode of using this telegraph : At the station 
from which a communication is to bo sent, the inductor J'J, Fig. 21, is 
suddenly drawn oil', and again, without turning it round, thrust down 
upon the magnet pole li, by which means two induction currents of 
opposite directions are passed through the conducting wire. 

By means of the first current, the magnet in the observing appara- 
tus, Fig. 22, at the other station, through the action of the multipliea- 
tor’s coils, is made to diverge in a determined direction, for example, 
to the right. By means of the second current in the opposite direc- 
tion it is immediately stopped, so that the magnet can make no farther 
excursions , but only, in consequence of the two opposite currents, 
makes a little lively vibration to one side, and then immediately re- 
mains quite still. 

These small motions of the magnet are observed through the spy- 
glass li, Fig. 22, in the mirror N. 

In a state of rest, the image of the null point of the scale, m in, is 
visible through the spy-glass; by the motion of the magnet the mirror 
is also moved, and reflects to the spy-glass another part of the scale. 
In this manner the smallest motion of the magnet is perceptible by 
the spy-glass. 

Accordingly as the commutator (which is directly attached to the 
inductor) is fixed, the first induction current passes in one or the op- 
posite direction through the conducting wire — and therefore, by a 
sudden drawing oil' and thrusting down of the reel E, Fig. 21, a mag- 
netic vibration to the right or left at the other station can be produced 
at pleasure. 

By an ingenious combination of several magnetic motions, to form 
a signal, Gauss and Weber were able to make all requisite signs (let- 
ters and ciphers) with these two motions ( first blows). 

The following ape the alphabetical signs as arranged 


r r r = c k 

l r l = in 

Ir r r = w 

r r l = (1 

rll =n 

r r 11= 7 . 

r l r = f v 

r r r r = p 

r l r l = o 

Ir r = fj; 

r r r l = r 

r Hr = \ 

111 = li 

r r l r = h 

/ rr 1= 2 

l l r = 1 

r l r r = t 

lrlr= 8 


r l = o l r r = g r r r l = r r 1. 1 r = \ I. r 1 1 = 7 

I r = n III — It r r l r == h Ir r l = 2 rill— 8 

l l = b Hr = 1 r / r r = t Ir Ir = 3 1111= !) 

The variations of the magnetic needle signify a letter ; l denotes a 
variation to the left, and r to the right, and by the combined deflection 
of the needle, words and sentences may be transmitted. 


Experiments of Messrs. 1'aquin and Ellierjhausen. 

Messrs. Taquin and Ettieyhausen made experiments with a tele- 
graphic lino over two streets in Vienna, 183(1. The wires passed 
through the air and under the ground of the Botanic Garden. — I’ol.ij- 
tcchnic Centra. Journal, i860 ; Vail Electro-Magnetic Telegraph, p. 181). 







morse’s electro-magnetic telegraph. 

In the latter part of the year 18132, Samuel F.B. Morse, an ingenious 
American artist, while on a voyage homeward from Europe, conceived 
the idea of an electric or electro-chemical telegraph, and devised a 
system of signs for letters, to be marked by the breaking and closing 
of the electric or galvanic current. 

Dr. G. T. Jackson, of Boston, a fellow-passenger, well versed in the 
science of chemistry and electricity, and having witnessed numerous 
experiments during a recent visit to Paris, afforded him considerable 
assistance. 

The following is a brief account of the methods proposed: — 

I st. That electricity might bo made visible in any part of the cir- 
cuit by dividing the wire, when a spark would be seen at the inter- 
section. 

‘Id. That it could bo made to perforate paper if interposed between 
the disconnected wires. 

'id,. Saline compounds might be decomposed, so as to produce colors 
on paper. 

The 2d and 3d projects were adopted for future trial, since they 
would furnish permanent records. The saline substances mentioned, 
wore the acetate and carbonate of lead, which, when decomposed by 
the galvanic current, loft black marks on the prepared paper ; again, 
turmeric paper, moistened in a sorption of sulphate of soda, left brown 
marks on the passage of the current, produced by the disengaged al- 
kali. Platina points were also proposed to effect the changes in color. 

Mr. Morse experimented for some time after arriving in Now York, 
independent, however, of Dr. Jackson. While on board the Sully, 
Dr. Jackson doubtless materially aided Mr. Morse in his conception of 
the electric telegraph, though they do not appear to have had any sub- 
sequent connection, nor was the instrument they devised brought into 
practical use. 

i From a careful examination of all the evidence given by the pas- 

sengers on board of the packet ship Sully, the telegraph devised by 
Morse and Jackson was not an electro-magnetic telegraph, but an elec- 
tric or electro-chemical telegraph (see letters of Dr. Jackson to Mr. 
Morse, and Mr. Kendall’s pamphlet, and letters of J. Francis Fisher, 
Esq., of Philadelphia). Mr. Morse cast some type in 1833, but from 
limited circumstances was compelled to desist from farther experi- 
ment, until his appointment to a professorship in the University of 
New York, in 1835, when he formed the annexed mechanical arrange- 
ment, which is interesting from the fact, that it is the basis on which 
a long scries of improvements have been made to bring the instru- 
ment to its present unique construction. He exhibited it in January, 
1836, to Mr. L. D. Gale, a colleague professor in the University of 
high scientific attainment, who afterwards joined Mr. Morse in his en- 
terprise, and made some useful suggestions for its improvement. But 
becoming satisfied that the electro-magnetic power was more available 
for telegraphic purposes, as exemplified by the experiments of Prof. 
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attention, but this is thrown aside, as the click of the register answers 
the purpose; some experienced operators become so accustomed to 
this click that they can declare the message without jolenmg to tlie 
character made by the style ; thus it becomes phonetic, and operators 
conversing at vast distances, can make the little instrument by its 
varied action, slow, rapid, or impetuous, give expression to the different 
feelings of the mind ; each onico has its own peculiar signal, known to 
all the rest on the line, and an answer is expected as soon as it is 

gl \°he machine is wound up by a key fixed to the axis of the largest 
wheel on the left; some guides are used to conduct the paper boneatn 
the style with such regularity that several communications may be 
printed parallel to each other on the same strip. 

An improvement in the Morse Telegraph Kogister, made by James 
J. Clark, of this city, consists of the register keeping itself constantly 
wound up, so that the operator is not troubled m using the winding 
key It also secures a uniformity of motion throughout any number 
of "messages. The winding motion is obtained by an extra magnet 
beiim placed in 1,ho register, and the closing and breaking ol the cir- 
cuit causes a lever to vibrate. This lever has a click at, its end, acting 
in a small steel ratcliet-wlicel, which causes the ratchet-wheel to revolve 
and transmit its motion by wheel gearing to the sha.lt ol a spring con- 
tained in a box, like a watch. A spring is used lor a, motive power 
to the train of wheels, instead of a weight, as m the ordinary register. 
There is also an arrangement by which it ceases winding when the 
sprin-r is wound to the power necessary to revolve the train ot wheels. 
This Ts effected by two points coming in contact and establishing a 
cross-current, which cuts off the current from the winding magnet, 
until, by its running, it causes the two points to separate, when the 
current flows through the magnet again, and the winding is continued. 
The instrument is beautifully finished, and reflects credit on the 
maker 

The' peculiar form of magnet used in the registering department, is 
seen in the diagram No. 2, to the right of the register. A A, the cir- 
cuit connections; C C, lower extremities of tlie soft iron bars, which 
are ioined together ; II II, reels of the helices around the iron; 1 JB, 
the upper ends of the soft iron, having opposite polarities; 1 , the 
poin t of c onnection between the wires ol the two lichees ; h, the arma- 
ture [ 13, above, represents the operating key of a distant office, situated 
on themain lino, with the attendant in the act of transmitting a com- 
munication ; 0, the main line coming from the distance ; A, the battery 
on that line. Groves's battery is mostly in use, 30 cups of winch are 
necessary in a space of 150 miles; they may bo kept m one body, but 
it is better to distribute them at intervals along the line ; they require 
cleansing and replenishing about once a fortnight. Alter passing 
through the key, tlie main circuit follows the course of the arrow to 
the receiving magnet C on the right, traverses the helix of that and 
issues again from it, continuing its course to the right to the next sta- 
tion, and so it might go on indefinitely, or around the world; JN is 
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the local operating key through which the line passes in the same 
manner as at 15 ; this is the entire relation of the main circuit to an 
office; it makes the receiving magnet close the local circuit, and it 
will do it not only fit one stution, but at all on the same line, and at 
the same time; so that an operator in Philadelphia can transmit his 
message to St. Louis, and drop it at all the intermediate stations at one 
and the same moment; this has actually been performed. 

Only one wire is now used on the main line, the earth affording tli%a 
return circuit; No. 3 shows it very well; one end of the line may be 
supposed at Philadelphia, the other at New York ; M M, receiving 
magnets of the two stations; K K, the operating keys respectively^; 1 
and N, the positive and negative poles of a battery on the lino ; C 0, 

] dates where the wires terminate in the ground : the connection of the 
wires to a gas-pipe will answer every purpose; the arrows repicscnt 
the direction of the current ; G, that portion of the ground forming 
the circuit. By having two wires, Mie connected respectively to the y" 
keys and magnets of the different offices, communications may be sent 1 , 
both ways at the same time, but only one current can traverse the /,. 
same line at once. 

The local circuit Z is short, simple, and effective, being closed by 
the receiving magnet C; the current starts from the local battery K, 
consisting usually of from twN to three cups, that must be cleansed 
every morning for efficient operation, runs through the helix 11, hack 
to the receiving magnet in the course of the arrow to the local battery , 
this causes the style to raise and make an impression on the paper; 
the whole operation then is very simple ; the key depressed at a dis- 
tant city or station, 13, causes the receiving magnet C, at Philadelphia, 
to close the local circuit : the iron of the helix D is made instantly 
magnetic, and the style goes against the paper, and stay's there as long 
as the key is kent down at B. A simple contact makes a dot (.), a 
longer time a line ( — ). Considerable experience is requisite to make 
a good operator, either to transmit or read messages ; some, however, 
become quite proficient after three months’ tuition; the interval be- 
tween the times of contact is regarded as well as the letter, for by its 
length, letters, words and sentences, are distinguished irom each other ; 
the adjoined table contains the Morse telegraphic characters. 


^ j S--- Numerals. 0 — 

IS K T — 1 o 

C - - - b U 2 - r 

D M V 3 

E - N IV i 

F 0 - - X 5 

G 1> Y 6 

jl q 7 

1 SI - -- & 8 


If an operator at Philadelphia wishes to send a communication to 
Baltimore, he first breaks the main circuit by opening the operating 
key at his station. All the receiving magnets in that circuit cease to 
attract tlieir armatures, the spring draws them away from the magnets, 
and thus breaks all the short office circuits. The Philadelphia ope- 
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screw at S, the left or right-hand wire may thus be brought in con- 
nection with the ground. The buttons 1, 2, and ->. are simply used as 
convenient duplicate keys, or circuit closers, when the operator is 
receiving.” 





b s 



® - I 


When the line is found deranged at an intermediate office, by the 
evidence of a current unnaturally strong or weak, the impression is 
that the wire is broken at one or both sides of the office. Supposing 
the wire continuous from one end of the line to the other, and a bat- 
tery at each, the current passes through the intermediate magnet with- 
out interruption, and the circuit established is termed a “through 
circuit.” AYhcn a derangement is perceived, the intermediate operator 
alters the through circuit, and by connecting with the ground, makes 
two short circuits. 

Several methods have boon devised to obviate the disastrous conse- 
quences that sometimes result from violent electrical action during 
thunderstorms, such as the melting or breaking of wires, total de- 
struction of long distances of the circuit, injury to office furniture ■ or the 
operators connected with it; among the most important ol which are 
those that combine the readiest communication with the ground to 
convey away the superabundant fluid; one is to have the circuit closer 
of a receiving magnet, employed for this sole purpose, pass into the 
earth; another is the metallic connection with the surface of a brass 
ball, surrounded by a ring situated in and forming part of the circuit, 
from the inner circumference of which minute metallic points project 
towards, but do not quite touch the hall ; hotli of these, however, are 
inefficient at times. 

Professor Morse has deservedly received the highest approbations ol 
the American people for the invention that not, only calls forth won- 
der at its accomplishments, hut has proved itself an invaluable agent 
in political economy. Excepting efficient and economical batteries, 
most of the discoveries in this department of science had been made, 
which were essential to a proper foundation of his invention; some 
hand was necessary to elicit the remaining facts, combine and give 
them a mechanical arrangement and application, and then to thrust it 
before a distrustful public, to solicit the attention and patronage of the 
government for the proper attestation of its merits. 

It was novel to the American people; no one had projected the 
thing here successfully, though many had thought of, and some tried 
it ; through Professor Morse's indefatigable perseverance, the adjuvant 
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resources of science were united in the form of utility; though de- 
pendent for most of his information upon others, he had the confidence 
in its final success, to master opposing obstacles, and bring to his aid 
those who had labored honorably and prosperously in the progress of 
knowledge. 

Professor Morse has received numerous testimonials of the high ap - 
preciation in which his form of telegraph is held in Europe, one of the 
most recent of which was “the State medal” from the King of Wur- 
temberg, with the information that his form of telegraph will be 
adopted in that kingdom. The Grand Sultan of Turkey, also, did 
Professor Morse the same honor, followed by the King of Prussia, 
with the adoption of his form of telegraph for great distances. 

And their scientific men have not withheld their high estimation of 
its simplicity and utility. Professor Steinheil, the Administrator-in- 
chief of the Austrian telegraphs, although himself the inventor of an 
electric telegraph, which has procured for him a world-wide and well- 
deserved fame, with a magnanimity which does him high honor, has 
given his opinion in favor of adopting the American system in Ger- 
many. V 

The following is a translation of the official act : — 

“ Extract from the Protocol of the Convention of Deputies from the 
German Governments which met at Vienna in the month of October, 
1851, for the establishment of a German Austrian Telegraphic Union, 
&c. 

“ The Governments of this Union give their mutual assurance to 
bring into operation, at the latest, on the 1st of July, 1852, the direct 
transmission of telegraphic communications between the central sta- 
tions of the respective governments, so that transfers upon intermedi- 
ate stations will he no longer required, whenever the lines are not 
previously occupied, so that each of the central stations can enter into 
communication with every other. 

“To accomplish this, all the Governments of the Telegraph Union 
adopt for the International Correspondence upon each line, for the 
present, Morse’s Telegraph, with rceeiviug magnets, registers, and 
uniform alphabet.” 


Morse Telegraph Convention. 


A Telegraph Convention assembled at Washington on the 5th day 
of March, 1853, to confer together for the purpose of establishing 
regulations among the various Morse Telegraph Companies, so as to 
increase the farther usefulness of this means of transmission, and to 
perfect the system to its greatest capacity of good. 


The Committee on Resolutions reported on the following points, 
which wore adopted in detail by the Convention : — 


First. All words in the body of a message should be counted. Pro- 
per names, such as the names of persons, steamers, cities, &c., shall be 
counted as many words as there are capitals used. 

Second. Better means recommended to secure answers to messages 
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sent, and to give priority to messages of inquiry between offices on 
business. 

Third. A reciprocal rule for refunding on lost messages, making tbe I 

line at fault responsible. 

Fourth. To protect tbe telegraph from abuse by unworthy and un- 
qualified operators, requiring suitable evidence of integrity and capa- 
bility. 

Fifth. A uniform system of numbers and signal letters. 

Sixth. The recommendation to decline adopting new letters in the 
Morse alphabet, but agreed to the transposition of the letters “ 0” and 
“ K,” requiring the dash, dot and dash to be used as “ Cl,” and the 
spaced letter “ C” to be used in future as “K.” 

Seventh, liofusal to adopt any periodical for an official organ of the 
Convention or Telegraph. 

Eighth, liofusal to adopt the general term of National Telegraph, 
considering it as a name applied to associated lines. 

Ninth. The extension of the patent of 1810 was considered the legi- 
timate business of the patentee. 

Tenth. Declined to reduce the lari If of charges by an increase of 
words. 

Eleventh. The appointment of a Committee of Correspondence, to 
serve until the next Convention, to attend to such matters relative to the 
general interest of Telegraph Companies as may be deemed necessary. 

Twelfth. No message to bo transmitted by any lino unless prepaid, 
except answers to messages, cheeked “ answer paid.” 

Thirteenth. Bccommending the abolition of the practice of sending 
free messages, except for those actually engaged in the business, and 
on telegraph business. 

Fourteenth. Against the employment of persons without good testi- 
monials of integrity, &c. 

Fifteenth. The Convention agreed to meet annually, and in Wash- 
ington, March, 1854. 

Sixteenth., lleeoinjpcnding offices in same cities to unite, and have 
one office, common to all. 

Much important business was transacted with great unanimity. 

The Convention in a body called and paid their respects to the 
President of the United Stales, at the Executive mansion, anil were 
courteously received by him. The members composing the Conven- 
tion represented about four-fifths of the Telegraph lines of America. 

The Convention adjourned sine die at 7 o’clock l*. m. 

I 

Wheatstone and Coolers Needle Telegraph. 

In 1834, Professor Wheatstone published a beautiful series of ex- 
periments on the velocity of electricity, which I noticed in the first of 
these lectures on the Telegraph. This seems to have had an influence 
in directing his attention to the subject of the Electric Telegraph. 
During the month of June, 1836, in a course of lectures delivered at 
King’s College, London, lie repeated his experiments on the velocity 
of electricity, but with an insulated circuit of copper wire, the length 


" ‘ xs „ now ^creased to nearly four miles ; the thickness of the 
wire was or an inch. 

When machine electricity was employed, an electrometer placed on 
< y point of the circuit diverged, and wherever the continuity of the 
circuit was broken, very bright sparks were visible. With a voltaic 
battery, or with a magneto-electric machine, water was decomposed, 

p V w!‘° C w ° f a S alvanome ter deflected in the middle of the circuit 
1 rof. Wheatstone gave a sketch of the means by which he proposed 
converting his apparatus into an electrical telegraph, so that, by the 
aid of a few linger stops, it would instantaneously and distinctly con- 
vey communications between the most distant points. The apparatus 
as it is at present constructed, is capable of conveying thirty simple 
signals, which, combined in various manners, will be fully sufficient for 
the purposes of to egi'iiplno communication.— Mag. Pop. Sci. 1836. 

J i 10 ' W1)outstouc ’ s fi rst telegraph, and, having matured his 
plans he took out a patent an the l?th of December, 1837, which was 
scaled on the previous 12th' of June, 1837, in conjunction with Mr. 

( j 0oku !. wl ,'° 1,;u , ‘looted much of his time and attention to the 
pi act i cal application ot tlio JMcctric Telegraph. 

The principle on which this telegraph depended, was that of com- 
bining several peculiarly constructed galvanometer needles. It was 
an application of the famous discovery of Prof. CErsted of the deflecting 
influence of an electric current upon a magnetic needle, which I have 
alieady explained m a previous lecture. 

with dm.hf b ° a H d W + ? ( i mpI °y ed ’ llavin S five vertical galvanometers 
uith double needles, the lower ends of each being slightly the heaviest 

livd.p 0 msureataJ1 tlmes a vertical position, except when deflected 
by the current, h rom. the ends of these 

needles lines were drawn, both above and 
below, as in Pig. 33, and at the points 
where these lines intersected, letters and 
•numbers were placed. When an electric 
current was transmitted so as to deflect at 
the same time two of the needles, they 
indicated, by tlicir convergence, one or 
other of the letters marked on the signal 
hoard. Thus, if the first and fifth needles 
converged above, they pointed to A ; if 
below, to Y; or if the first and fourth 
converged above, they indicated 13 and 
so on. 

The signal boards were placed at either 
end of the lino of telegraph, having a bat- 
tery and keys so arranged as to render it 
easy to deflect at pleasure any of the five 
galvanometer needles at the distant station; 
the two sets of galvanometers being con- 
nected by six wires, one for each separate 
needle, and one as a return common to them all. The keys used to 


Fig. 33. 
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Fig. 84. 



connect these wires with the battery were very simple, and at the same 
time perfectly odieient. 

The arrangement consisted of five copper bars, thin enough to be 

elastic, fastened to a crosspiece of 
wood, as at A, Fig. 34, and con- 
nected with the five wires of the 
telegraph, whilst their other ends 
pressed slightly (but so as to be 
in good metallic contact) against 
a crosspiece of copper, 13. The 
terminal wires of the voltaic bat- 
tery were attached to two small 
bars of metal, C 1), and in the five longer bars, just where they crossed 
the battery bars 0 1), there was a row of small metal pins, terminated 
with little ivory knobs. When it was desired to deflect any of the 
needles in the signal boards, all that was necessary was to press the 
ivory knobs above those bars, in connection with the needles to be 
deflected; the slight pressure, by bending down the bars, insulated 
them for the time by breaking the contact a, I. 13; and the metal pins, 
by coming in contact with the crossbars (J and It, became connected 
at once with the battery. 13y this simple arrangement the keys, though 
always ready for immediate use in sending a signal, wore not any ob- 
stacle to receiving one, as the bar 13 always completed the circuit of all 
the wires, except, at the moment of using the telegraph, and then, by 
the contrivance just described, it was thrown out of connection. The 
wires of this first telegraph were insulated in tubes by means of a 
mixture of cotton and India rubber; then the prepared wires are all 
passed with certain precaution through iron pipes, which on some 
parts of the line were buried beneath the ground, and in others raised 
above it. It was afterwards elevated on wooden posts, as the moisture 
affected the wires, and destroyed the insulation. The battery employed 
by them was that of a vessel of copper, with plates of zinc, and acidic 
lated water. 

In order that the telegraph could be practically used, it was essential 
that some simple means should be employed to call the attention of 
the operator when a message was about to be sent, as the movement 
of the needles made no sound. 

In order to overcome the difficulty presented by the very small 
amount of power which would bo transmitted to a long distance, and 
which was not sufficient to make an electro-magnet of any power, and 
thus discharge ail alarum, he placed a second battery at the distant 
station, having wires connected with a powerful electro-magnet at- 
tached to an alarum, oi arranged so as to strike a boll as soon as the 
battery was brought into operation. J3ut, as the circuit was broken, 
the battery, though charged with acid, and therefore ready to act, 
could not exert its magnetizing power on the electro-magnet unless 
the circuit was completed. The current of electricity from the distant 
station from whence the intelligence was to be transmitted, though not 
powerful enough to make an electro-magnet, was abundantly powerful 


enough to complete the circuit of the second battery, thus waiting to 
be called into action. This was effected by a small piece of copper 
wire attached to a crosspiece fastened to a delicately suspended verti- 
cal galvanometer; when the latter was deflected by even a 'feeble 
electric current, the copper wire, by having its ends plunged into two 
cups of mercury, completed the circuit of the secondary battery, caus- 
ing the electro-magnet to attract its keeper, and thus let off the alarum 
to ring the boll. The general form of the arrangement is represented 
in big. ofj, which I have taken from a published lecture by Professor 
It. Holly, ol London, on the telegraph, which drawing proves correct 
on comparing it with the original in the patent. 


Fig. 85. 



E F are the wires conveying the electric current from the distant 
station ; D, the vertical galvanometer deflected by its influence ; A, the 
secondary battery thus brought into action, and 13, the electro-magnet 
which is made to >tct on the hell C. 

The line of telegraph upon the Great “Western Bail way was finished 
in -July, 1839, and had been in operation above seven or eight months. 
Thirty signals may be conveniently made in a minute. According to 
Professor Wheatstone, on his examination before a Parliamentary 
Committee on ltail ways in 1840, ho states : “ I have been confining the 
attention of the Committee to the telegraph now working on the Great 
Western Bailway, hut having lately occupied myself in carrying into 
eflect numerous improvements which have suggested themselves to me, 
I have, conjointly with Win. Cooke, who has turned his attention 
greatly to the same subject, obtained a new patent for a telegraphic 
arrangement, which I think will present very great advantages over 
that which at present exists. This new apparatus requires only a 
single pair of wires to effect all which the present one does with five, 
so that three independent telegraphs may he immediately placed on 
the line of the Great W cstern ; it presents in the same place all the 
letters of the alphabet according to any order of succession, and the 
apparatus is so extremely simple, that any person without any pre- 
vious acquaintance with it can send a communication and read the 
answer.” 

Mr. Saunders, the secretary of the Groat Western Bail way, states 
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wires belonging t° cue ox the letteis. ’ . , i j.i„ T 

chax-ed receiver is sent through the wires belongmg ; to letter 

a that letter will present a bright and luminous appeaia ce of 
a, tnar ilm i ^ (( As tho ssag0 0 f the clcctuo Umd 

through a perfect conductor is unattended with hght, ^ i as 
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“teowt in its way, licnco tlio a m »ara.,oo ,,£ (lio l.glit at to 

Fig. 1. 
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,i n ,, tnrs „ re wasted being an imperfect conductor, lne 111 . 
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salva’s and schilling’^ electric telegraphs. 185 

constituting the letter, and the whole letter is rendered visible 
at once This table is placed at any one station, and the 
electrical machine at the other, with seventy-two wires enclosed 
in a glass tube eonnecting the two stations. He could have 
operated with equal efficiency by using thirty-seven wires, 
having one wire for a common communicating wire, or with 
thirty-six wires, by substituting the ground for his common 
wire. It does not appear that it was ever operated to any con- 
siderable extent. 3 

dr. salva’s electric sparic telegraph. 

In 1798, Dr. Salva, in Madrid, constructed a similar tele- 
graph as that suggested by Reizen, as will he found on refer- 
ence to Vorgt's Magazine, vol..xi., p. 4. The “ Prince of Peace” 
witnessed his experiments with much satisfaction, and tho In- 
lant Don Antonio engaged with Dr. Salva in improving his in- 
strument. It is stated that his experiments extended°through 
many miles of wire. No description of his plans were given to 

inn mi h in. n 


BARON SCHILLING’S ELECTRIC TELEGRAPH. 

4ho following, in relation to Schilling’s telegraph, is taken 
)rom the Polytechnic Central Journal, Nos. 31, 32, 1838: 

Baron Schilling, of Cronstadt, a Russian counsellor of state, 
likewise occupied himself with telegraphs by electricity (see 
Alljjem Bauztg, 1837, No. 52, p. 440), and had the merit of 
having presented a ranch simpler contrivance, and of removing 
some oi the difficulties of the earlier plans. He reckoned many 
variations to the right or left, following in a certain Order for a 
telegraphic sign, as, indeed, in this manner, the needle 
wns strongly varied, and only came to rest gradually after 
many repeated vibrations ; he introduced a small rod of plati- 
num, with a scoop, which dipped into a vessel of quicksilver, 
placed beneath the needle, and, by the check given, changed 
the vibration of the needle into sudden jerks. In order to ap- 
prise the attendant of a telegraphic dispatch, he loosed an 
alarm. How much of this contrivance was Schilling’s own, 
or whether a portion of it was not an imitation of Gauss and 
" eber > tlie autllor cannot decide ; hut that Schilling had already 
experimented, probably with a more imperfect apparatus, be- 
hiro the Emperor Alexander, and still later before the Emperor 
Nicholas, is affirmed by the documents quoted.” 
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There, may he a mistake in the supposition, that the tele- 
<rmnh of Baron Schilling had heon exhibited to Alexander, as 
that Emperor died in 1825, and there is no evidence to show 
that the telegraph had been devised by Baron Schilling thus j 

ea Erom the- report of the “Academy of Industry,” Paris, Feb- 
ruary, 1889, I make the following extract, in relation to the 

Sa ” Augend of the year 1832, and in the beginning of 1833, - j 
M Le Baron de Schilling constructed, at St. Petersburg, an ! 
electric telegraph, which consisted in a certain number of pla- j 
tinum wires, insulated and united in a cord of silk, which put 
in action, by the aid of a s])eeios of key, flnrfy-six niagi.efio 
needles, each of which was placed vertically m the een tie of a 
multiplier. M. do Schilling was the first who adapted to this 
kind of apparatus, an ingenious mechanism, suitable lor sound- 
ing an alarm, which, when the needle turned at the beginning 
' of the correspondence, was set in play by the lull "I <«• >' I 1 " ball 
of lead, which the magnetic needle caused to lull- "‘is tele- 
o-raph of M. do Schilling was received with approbation by the 
Emperor, who desired it established on a larger scale, but the 
don 111 of the inventor postponed the enterprise indefinitely. 

Dr Steinhoil, in his article “ upon telegraphic eonimnniea- 
tion,” published in the London Annals ol Electricity, states, 
that “ the experiments instituted by Schilling, by the deflection 
of a sin<de needle, seems much better contrived than the ar- 
rangement Davy has proposed, in which illuminated letters 
are shown by the removal of screens placed in front of them. 

It would appear that the French report is cither incorrect, or 
that M. de Schilling had two plans in contemplation. His plan 
as intimated in the first and third extracts, is that of using a 
single need lb in the form of a galvanometer, by means of which 
he made his signals; for instance, one deflection to the right 
mio-ht denote e, two i, three b; one de tection to the le t f, 
two s, three v. His code of signals would then bo devised in 

the manner shown on the following page. , ,, 

If, however, his plan was that ascribed to him, by the 
Academy of Industry, of using thirty-six need os and seventy- 
two wires, it was exceedingly complicated and expensive, and 
was similar to that invented by Mr. Alexander, with the ex- 
ception that Schilling used twice the number of wires 

Durin< r my recent residence in St Petersburgh, I endeavored 
to obtain some further information in regard to this telegraph, 
but it was not possiblo to discover moro than -s embraced above. 


gauss and weber’s electric telegraph. 


BARON schilling’s CODE OP SIGNALS. 
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A 

r r r 1 

K 

llr 

U 

rrr 

B 

1 r r r 

L 

111 

Y 

r 1 1 

C 

1 r 1* 

M 

rlrl 

W 

r r 1 

D 

lr 

N 

1 rl r 

X 

r 

E 

r 1 r 

0 

rllr 

Y 

r r r r 

F 

1 1 r r 

P 

r 1 r r 

Z 

1111 

G 

1 1 1 r 

Q, 

r r 1 r 

& 

rill 

H 

1 r r 

B, 

1 r r 1 

go on 

r r 

I 

11 

s 

1 r 1 1 

stop 

r r 1 1 

J 

1 

T 

llr 1 

finish 


r 1 r 1 r 

1 


lrlrl 6 



rrlrr 

2 


r r 1 1 r 7 



rlllr 

3 


r 1 1 r r 8 



1 r r r 1 

4 


llrll 9 



1 r r 1 1 

5 


llrrl 0 



GAUSS AND WEBER’S ELECTRIC TELEGRAPH. 

This telegraph seems, by the best authorities, to have been 
invented in 1833, by Counsellor Gauss and Professor Weber, 
at Gottingen. 

The deflection of the magnetic bar, by means of the multi- 
plier, through the agency of the galvanic fluid, excited by the 
magneto-electric machine, is the basis of their plan. 

Fig. 2 represents a side view of the apparatus, used at the re- 
ceiving station ; a a is a side view of the multiplier, composed 
of 30,000 feet of wire (almost five and a half miles), upon a 
table b ; n s is the magnetic bar, weighing thirty pounds, from 
which rises a vertical stem, o, upon which is a rod at right 
angles, supporting a mirror h, on one end, and at the other a 
metallic ball i, as a counteracting weight to that of £he mirror. 
The magnetic bar is suspended by a small wire, fastened to the 
vertical stem, and at the top is wound round the spiral of the 
screw i, which turns in the standard h' and h, upon the plat- 
form a, and which is secured to the ceiling. In the standards 
h', there is cut a female screw, of the same gradation as that 
upon which the wire is wound. By this means, the magnetic 
bar may be raised or let down, by turning the screw, without 
taking the bar from its central position in the multiplier ; g is 
a screw for fastening the spiral shaft, when properly adjusted, 
p and n are the two ends of the wire of the multiplier, g is a 
stand for supporting the spy-glass d, and also the case e, into 
which slides the scale f. The mirror h is at right angles with 
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the magnetic bar, and presents its face to tho spy-g ass d, a 
also to the scale at h. It is so adjusted, that the relied,,,, a of 
the scale at e from the mirror, may bo distinctly seen bom the 
spy.crlass. If the magnetic h*ir turns either to the right or left, 
the "mirror must move with it, and if a person is observing 1 
through the spy-glass, the scale will appear to move at the same 
time, thereby presenting to the eye of the observer anoihe.r par 
of the scale than that seen when the bar is not deflected, lhe 
figures on the scale will show in what direction the bar has 

Fig. S. 
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turned, and thus render it distinct to tho observer, the only ap- 
parent object of the mirror, spy-glass, and scale. 

For the purpose of generating the galvanic fluid, they use 
tho magneto-electric machine. There is also required lor tlie 
purpose of making the desired deflections of tho magnetic bar, a 
communicator or pole-changer. Fig. 2 represents that portion 
of the apparatus at the receiving: station. The magneto-elec- 
tric machine, and the pole-changer, properly connected, are the 
instruments of the transmitting • station. Two wires, or one 
wire and tho ground, form tho circuit between these two sta- 
tions. The machine is put in operation by turning the crank, 
and the person sending the intelligence is stationed at the com- 


mutator, and directs the current through the extended wires to 
the multiplier of the receiving station, so as to deflect tho bar 
to the right or left, in any succession he may choose, or sus- 
pend its action for any length of time. 

But in the apparatus for observation, the observer looks into 
the spy-glass, and writes up the kind and results of the varia- 
tions of the magnetic needle. In order to have a control of the 
recorder, let there be a good number of. spy-glasses directed 
toward the same mirror, in which observers may watch inde- 
pendently of each other. Suppose that five variations of the 
magnetic needle signifies a letter, l denotes a variation to the 
left, and it to tho right. Then might rrrrr denote a, r r r r 1 
denote b, r r r 1 r c, r r 1 r r denote d, and so on. In the whole, 
we obtain by the different arrangements of the five, which are 
made with the two letters r and l, thirty- two different tele- 
graphic signs, which may answer for letters and numbers, and 
of which wo can select those where tho most changes arc in- 
troduced between r and l, as the most common letters, in order, 
in the best possible manner, to notice tho constant variations 
of the magnetic needle. 

. following would bo the alphabetical and numerical 
signs, as arranged fruin the abovo directions: 


A 

B 

C 

D 

E 

F 

a 

H 


r r r r r I or Y 

1 1 r 1 1 

R 

r r r 1 1 

r r r r 1 K 

1 r r r 1 

S or Z 

r r 1 r 1 

r r r 1 r L 

r 1 r r r 

T 

llr lr 

rrlrr M 

rr 1 1 1 

U 

r 1 1 1 r 

r 1 r 1 r N 

11111 

Y 

1 r r 1 1 

1 r r r r 0 

lr 111 

W 

1 1 1 1 r 

or J 1 r 1 r r P 

lrlrl 



r 1 r r 1 Q, 

1 1 r r r 



1 r 1 1 1 1 : 

6 

r 1 1 r r 


2 r r 1 1 r ; 

7 

111 rl 


3 r 1 r 1 1 

8 

1 1 r r 1 


4 rllrl 

9 

1 r r 1 r 


5 1 1 1 r r 

0 

1 r 1 1 r 



Alexander’s electric telegraph. 


A model to illustrate the nature and powers of this machine 
was exhibited at the Society of Arts in Edinburgh, Scotland, 
November, 1837. Tho model consists of a wooden chest, about 
five feet long, three feet wide, three feet deep at the one end, 
and one foot at the other. The width and depth in this model 
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arc those which would probably ho found suitable in a working 
machine ; hut it will ho understood that the length in the 
machine may he a hundred or a thousand miles, and is limited 
to live feet in the model, merely for convenience. Thirty copper 
wires extend from end to end of the chest, and are kept apart 
from each other. At one end (which, for distinction’s sake, 
we shall call tho south end) they aro fastened to a horizontal 
line of wooden keys, precisely similar to those of a pianoforte; 
at the other, or north end, they terminate close to thirty small 
apertures, equally distributed in six rows of five each, over a 
screen of three feet square, which forms the end of the chest. 
Under theso apertures on tho outside, are painted, in black 
paint, upon a white ground, the twenty-six letters of the al- 
phabet, with tho necessary points, tho colon, semicolon, and 
full point, and an asterisk, to denote the termination of a word. 
The letters occupy spaces about an inch square. The wooden 
keys, at tho other end, have also tho letters of the alphabet, 


■ ? 
iv v 
iv ? 

i? V 


V V ? 

V V V 

V V V 

V ? V 


I cu d-t 




it i 1 I I — 1 — I — 1 


\\\\\u 

W\\\\v 


! V'ol 
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painted on them in tho usual order • 

for communication, and we shall n'J! W ‘/ es , serve merely 

hy which they work. now describe the apparatus 

copper, forming gafvanic’tlouSf’n/ & ,° f plates ’ zino and 

at the north £nd, V?Ky s£l ’ P 1 ^ ™dcr the keys; and 
long, placed close behind the 'letters ag " e , ts ’ aboat foU1 ' inches 

T * horizon^, sris r ““ SCr r ' Tl “ 

a flat ring of copper wire, formed of ? P °] S6 f within 

mumoating wires On flmir 7 en ^s of the com- 

bite of bi„a< i 1 r..“ h f ends r H ”r ™«u 

»»o » oporcul ,, LZvZ'TZJ , f T , of th » and 

wire is pit in ».nnm When »■>? 

end, the galvanic influence isinst-mtl f 10 1 ° U “ b at the south 

md; and in acoo,d.„“o“ria T ”^|i r “ Sm “f ed l » *>”> "Orth 
by CErstod, tho mag™! ’ ™ t “ and Hr n T™ kw ’ «»°vered 
round to the right or left l • [ in , at WJro instantly turns 

black paper, and unvcihng a^letter^ " 

stance, is pressed down with the fin Jf *? 0 k ° y ’ A ’ for in ' 
wire attached to it is immediate^S in ^ S ° Utb end ’ the 
the trough ; and at the same insf nnF l* A comm unication with 
is unveiled, by the nrnnuS , ' stant > letter a, at tho north end 

drawing the opm-culurn. 3 When the We the right * and with ' 

ke y, it springs back to its place -to 5 g ' S removed fl ™i the 
trough ceases; the magnet resumes COmm , unicatlon with the 
M a g a m covered. Thus by nressiFt f P ° Sltl .°?’ and the letter 
succession, tho keys c n^ondm F! ^ Wltb tbe ^ in 
have the letters forming' thaf^ord “ y W ° rd ° r n ™e, we 
other end; the name 1 Victors ' t' exhibited at the 

maiden effort of the telemanh’ on ,, nstan ° e ’ .which .was the 
Society of Arts, above referred to ^ exhlbltlon bef cre the 

in relation to ^ 'T obtain 

duce, fig. 3 , to illustrate it Tto m beIe ^ ra P h J and here intro- 
on the screen, each cmryit a shS 7 Ti^ are re P rese nted 

when the needle is verticil b TlJne conceaIs the letter 

U is, however, deflected and toe ir belon g ln g to the letter 

■ -pp-od to he a e Ttf 

the screen, thirty wires e e ! •' • , tbe left hand ot 

.tier thirty wire,, U j, ^ ZZl **“ 
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morals arranged as the following, which must ho regarded as ■ 


IIIUIIUO --- _ 

their true and proper organization. 

Fig. 24. 


X 35 r> ars 4. •» err sen: t-sti . x jr o to. -jl $ *-%T. f. I 
■ •• • “ *-* ““ ' ‘ " . ... „ .. . « ! 
.... ... . V... . ' W t 


A I\ 


.// ‘JV.’" "h. 1 7 - / v V.Vv\| 


D ‘ 4. * 


G 4 J? 6 7 0 '0 


_ r\r 7 i\, A. j\ 

THE DISCOVERY and INVENTIONS OF STEIN IIEITj. 

From the foregoing, in regard to tlio discovery and inventions 
of Prof. Steinheii, it will bo observed that ho produced the fol- 
lowing facts, viz. : 

1st That ho invented a tangible and practical writing 
electric telegraph, demonstrated by the most pic to expert 

m °2d That ho invented an electric telegraph, which actually 
communicated intelligence by sound, methodically arranged, 

suitable for commercial purposes ; . 

3d That ho discovered tho earth circuit, as practically ap- 
plied’ in the electric telegraphic art, with all systems through- 
out the world , . , 

4th. That he first organized the system of poles and insula- 
tors, for the suspension of metallic conductors in the air lor 

electric telegraphing ; , . . . 

5th And that he established the fact, by actual expenmen , 
that a current of electricity, generated by a magnetic organiza- 
tion, can bo practically applied for telegraphing. 
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CHAPTER XIII. 

a r, th ° Tel ° gra P h -“’ B Electrometer Experi- 
2a rum £ ‘ m® f ] :t\ C Tdrgrni,, ‘ l nv onte f l — Invention of the 
Cooke’s Mr * I ( , Tc,Cgm l’ ]l - Thc Escapement Apparatua-Mr. 

£ ^ L C egrtt,>h !“ Ol>cmUou_Thc Second Mechanical 

Whea ston7h 1 ermutatmg Kcy-Board-Measrs. Cooke and 

Wheatstone become assoc.ated-The Secondary Circuit invented-Mr Cooke 

-AH the Improvements combined- De- 
scnption of tho Appamtuses Improvements patented in 1838-Wheat tone’* 
Mechanical Telegraph-Further Improyements by Mr. Cooke. 

WrLLIAM FOTHERGtLL COOKE AND THE TELEGRAPH. 

er<dnr E b SllSh -n 1 i° Ctr i i0 Telc g ra ph» invented by William Foth- 
2p te E ° 0ke ’ WlU be the of consideration in the present 

othem rreSrl P m P °7 e t0 dis ? USS the ( l u estionable claims of 

Iierfection ofYh l tb ° lr P artlol P atlon as auxiliaries in the 
perfection of the above-mentioned telegraph. It it mv 

pose to give the facts with but little comment The reader 

;»T Me h f “ *•“> “ ader 

Lii the month of Mo-roli ivr-r i 

Heidelberg in the study of M ° ° WaS en S a S ed at 

y handoned his former pursuits, and devoted hims elf 


you 
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five electromotors and their wives (shown at tlio opening in 
the dial board), and numbered, I, I. ; 2, 2; 3, 3; 'I, I, und o, 
5. The coils of the multipliers are secured with their needles 
to the case, having each exterior needle projecting beyond the 
dial, so as to be exposed to view. Of the wires from the coils, 
five are represented as passing out of the side of the case, on 
tlio left hand, and are numbered 1, 2, 3, d, and f>. The other 
five wires pass out outlie right hand, and are numbered in the 
same manner. The wires of the same number as the elec- 
trometer, are those which belong to it, and are continuous, thus 
the wire 1, on the left hand, proceeds to the first coil ol elec- 
trometer 1, then to the sccoud coil, ail d then coming on, 
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passes out of the case, and is numbered 1, on the right hand. 
ho the otli er wires, thus numbered. The dial has perma- 
nentiy marked upon it at proper distances and angles, twenty 
of the letters of the alphabet, viz. a, b, d, e, f, g, h, i, k, l, m, 
n, o, r, r, s, t, v, w. v. On the margin of the lower half of 
the dial are marked the numerals, 1, 2, 3, 4, 5, 6, 7, 8, 9 and 
U. -the letters, c, ,t, q, u, x, z, are not represented on the dial, 
unless some six of those already there are made to sustain two 
characters each, of which the specification is silent. Each 
needle has two motions ; one to the right, and the other to the 
hdt. for the designation of any of the letters , the deflection 
ol two needles are required, hut for the numerals , one needle 
only, llie letter intended to ho noted by the observer, is des- 
ignated, in the operation of the telegraph, by the joint dejlec- 
tu»i ol two needles, pointing by their convergence to the letter. 
,.' or example, the needles, 1 and 4, cut each other, by the 
incs of their joint deflection, at the letter v, on the dial, which 
is the letter intended to bo observed at the receiving station 
in the same manner any other letter upon the dial may be se- 
lected lor observation. Suppose the first needle to be vertical, 
ns le needles 2, 3, and 5, then needle 4 being only deflected, 
points to the numeral 4, as the number designed. 

will now proceed to describe tho arrangement of the springs 
nnd buttons upon tho platform, c c, figure 24 (representing a 


Fig. 24. 



I 


1 

■V 

■1 


i d 

It 
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with their respective, electrometers, and thence thoy are con- 
tinued and soldered to their springs ol the key arrangement, 
with the exception of wire number (5, which passes direct to 
the key 6, without going through the dial case. In both 
figures, is represented the battery, o, consisting of six cups, 
The wire from one pole of the battery is connected with the 
n metallic plate, the other wire with the r metallic plate. 
While none of the buttons arc pressed down, I lie battery is not 
in action, and it will also be observed, that the circuits are all 
complete. The action of the keys, then, is this, by a single 
operation to break the circuit formed with the cross-bar, l l, 
and, at the samo time, tiring into the circuit, the battery, o. 

The following numbers, representing the buttons, are those 
nccssary to bo pressed down, in order to signal the letters and 
numerals on the dial : 


Letters. 


For A, 

buttons 10 and 17. 

I For M 

but Ions 

9 and 12. 

“ F) 

U 

10 

U 

Hi. 

a 

N, 

U 

1 1 

U 

14., 

“ r», 

u 

12 

a 

17. 

u 

o, 

U 

13 

U 

16. 

“ E 

u 

10 

u 

13. 

u 

p, 

R, 

u 

15 

u 

18. 

“ F, 

u 

12 

u 

15. 

u 

u 

9 

u 

14. 

“ G-, 

u 

14 

(t 

17. 

u 

y, 

u 

11 

u 

16. 

“ H 

u 

10 

u 

11. 

u 

T, 

u 

13 

u 

18. 

“ h 

u 

12 

u 

13. 

u 

V, 

u 

9 

u 

16. 

“ K, 

u 

14 

u 

15. 

u 

W 

u 

11 

u 

18.. 

“ L, 

u 

16 

u 

17. 

u 

Y, 

u 

9 

u 

18. 





Numerals. 






For 1, 

buttons 7 and 

10. 

For 


buttons 8 and 

9. 

“ 2, 

U 

7 

u 

12. 

<( 

7, 

<£ 

8 

(( 

11. 

“ 3, 

u 

7 

u 

14. 

u 

8, 

u 

8 

u 

13. 

“ 4, 

u 

7 

a 

16. 

u 

9, 

u 

8 

u 

15. 

“ 5, 

u 

7 

u 

18. 

u 

o, 

u 

8 

u 

17. 


The direction of the current, when the letter v is to be sig- 
nalled, is this : pressing down the buttons, 9 and 16, at the 
1 addingtoii station, tho fluid leaves the ba ttery, o, along the 
wire to the cross bar, p ; then to tho hammer of tho button, 
16 ; then to the spring, 4 ; then along wire 4, to tho electrom- 
eter, 4, and through it, deflecting the lower half of the needle 
to the left ; then along the extended wire, 4, to the dial, and 
electrometer, 4, of the Slough station, deflecting the lower half 
of that needle to tho left ; then to wire, 4, leaving tho dial, to 
key, 4 , then to the cross-bar, l and l ; and along the cross 
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t r i\ ke 7’ t, i 1Cn to , wiro > 1 ; then t0 electrometer, 1 ; and 
tiencfV*’ de/le 1 ctll f tllc lower half of the needle to the right- 
hence it proceeds along the extended wire, 1, to the Paddfrm! 
to station ; entering the dial to the electrometer, 1, deflect- 
ng the lower half of the needle to the right ; then along wire, 

> to the key, 1 ; then to button 9 : then to the cross W 

wiULo 1 \ a " d l ! '°<1 7 !'!‘° n °S oti, ° P» Jo of fto battery, ’ It 

, h neodlcs « koth stations, tJs’deflect- 
tu > point to tne same letter v. 

II a numeral is be signaled, it is obvious, that but one elec- 
iTv Si M W ° ‘hat thZeX 

bo , pro»ao <1 down, at tho Padding- 
l „ " , e cu 1 ent then leaves the positive nole of the 

battery, o to the cross-bar, p; then to the key, 4; then alon" 
'ne, 4, to electrometer, 4, deflecting the lower half of the 

n ‘i M° rti „‘ hc r S1 »"sh otation to cloiom! 
ter, 4, deflecting the lower half of tho needle to tho left • 

lien to wire, 4; then to key, 4; then to the cross-bar, l and 
tadod wiroto the piddington“sfatS' e to\6yf 6 mSL.** the 

z a-’ “ - z 

,f{ r „ the Paddl «gton station to the Slough station, is this 
We have MET THE enemy and they are ours.” The operator 
at 1 addmgton presses down the buttons, 11 and 18 for shun I 

5M th “ dk l »V lloSI ”h’ h llrl S °rt 

watdi obi rC ’ « t Wh ° 18 i s , u PP° scd t0 b0 constantly on the 

watch, observes the two needles pointing at w. He writes if 
•lown or calls it out aloud, to another, who records it taking 

Kff to a CUlatl T given in a recent account, two seconds 
a least, for each signal. Then the buttons, 10 and 13 are 
pressed down, and tho needles are observed to point at e • ’and 

tttsr&sr ,>f a, ° — * " 

IMPROVEMENTS patented IN 1838. 

The second English patent was sealed 18th of April, 1838 

ter LT P r vem r nt ’ th ° P ower communicating from 

1 ! 0llltS H1 od : hcr dir °ction ; but when not working 
um e ongmg to it could be sounded from either termi- 


*'***Ji fek ^ 
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AVY’S ELECTRO- CHEMICAL 
TELEGRAPH. 


CHAPTER XYI. 

Nature of the Invention described— The Transmitting Apparatus— The Receiver 
The Instruments combined — The Manipulation — Tho Signal Alphabet. 

NATURE OF THU INVENTION DESCRIBED. 

On the 4th of July, 1848, was scaled a patent to Mr. Ed- 
ward Davy, of England, for an electric telegraph, which com- 
med the fundamental elements of subsequent chemical sys- 
tems. ihc patent was very extensive, and embraced many 
valuable improvements in the art. It was bought by the 
Telegraph Company of England, but never used, 
the following outline description of the invention will serve 
to give an idea of its combinations : 

Three wires were to bo used, and points of metal wire were to 
be caused to press, by means of the motion of magnetic needles, 

sTtion y prCpared fabrio at the distant or receiving 

1 he fabric to be employed was calico or paper, and it was to 
be moistened with a solution of hydriodate of potash and muri- 
ate of lime. 

The motion of a needle to the right caused a mark to be 
made on one part of the fabric, and the motion of the same 
needle to the left, caused a mark to bo made on another part 
ol the fabric ; and tho samo for each needle attached to the 
respective wires. Thus the single or combined marks were 
made to express letters or other desired symbols. 

THE TRANSMITTING APPARATUS. 

Fig. 1 represents a top view of the arrangement of the 
wires, mercury cups, and batteries of the transmitting station. 
Ilie close parallel lines reoresent the wires, of which d a b and 
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THE SIGNAL ALPHABET. 


II 7, 

rnovo the arm, 

i A 

M, 

to tho right, A 

T, 

to tho left. 

J 7, 

<( 

A 

S, 

U 

left, A 

T, 

U 

right. 

K 7, 

u 

B 

S, 

u 

right, B 

T, 

U 

left. 

M 7, 

(( 

B 

S, 

a 

left, B 

T, 

u 

right. 

0 7, 

a 

C 

s, 

a 

right, C 

T, 

a 

left. 

U 7, 

(( 

C 

s, 

(( 

left, C 

T, 

a 

right. 


These are all the various deflections which it is possible to 
give the six needles. Those, however, which deflect to the 
right, not closing the circuit, produce no cflcct, and are ol no 
account. I will, thorofore, omit them, and simply give the 
tabic, thus : 


The keys, H 7, move tho arm A T, to the left. 

. . J -r ~ / / AO u 


No. 1. 
“ 2 . 


Telegraphic Letters. 


ABCDET'G-HIJKLMN OPQ/RST U Y W X Y Z 

The above represents the telegraphic characters marked upon 
the prepared fabric. The spaces are numbered from the top. 

The first six of the telegraphic letters require each a sign 
wire, and the common wire d, with one battery. 

Tho next six require each two signal wires, with two bat- 
teries, whose joint currents pass in tho same direction on tho 
common wires d. . , 

The next six require each two signal wires only, with two 
batteries joined together, sons to form a. oo.^poiiiidbattery, 
the negative pole of one connected with tho positive pole of the 

0tl The next two require each three signal wires, with three 
batteries, whoso joint currents pass in tho same direction along 

the common wire n. . , M 

The next six require each tlireo signal wiros only, with three 





J 

I 



batteries. One of the signal wires, with its battery, is used as 
a common wire for tho other two. Hence the current of tho 
two batteries of tho two signal wires unite in one, and are con- 

battery ^ ^ battery of tlle com mon wire as a compound 

In the following table, the first column represents the keys, 
which, when depressed, produce a deflection of the needles 
represented in the second, third, and fourth columns, by means 
°1 tiieii batteries, and thus closing the circuit of the wires, 
12 3 4 5 and 6, by which the fluid is made to pass through 

ber P d r i P 9 r f/ a r bnC ’, e™- mark upon its space, or spaces, num- 
bcied 1 2 3 4 5 and 6, in the fifth column. In the sixth col- 
umn are the letters which the marks upon the fabric arc 
intended to represent. 


Keys. Needles. 

H 7, A T, 

J 7, AH, 

K 7, B T, 

M 7, B S, 

0 7, C T, 

U 7, CM, 

H K 7, A T, 

J M 7, AS, 

K 0 7, B T, 

M U 7, B S, 

H 0 7, A T, 

J U 7, AS, 

HI, A T, 

J K, A S, 

K U, B T, 

MO, B S, 

HU, A T, 

JO, A S, 

H K 0 7, A T, 

J M U 7, AS, 
HKU, . AT, 

J M 0, AS, 

H M U, A T, 

J K U, A S, 

H M 0, A T, 

J K 0, A S, 


Needles. 

Needles. 

Spaces on Fabric. 

Letters 

- 

- 

i, 

A 

- 

- 

2, 

B 

- 


3, 

C 

- 


4, 

D 

- 


5, 

E 

- 


6, 

F 

B T, 


13, 

Gr 

B S, 


2 4, 

H 

C T, 


3 5, 

I 

c s, 


4 6, 

J 

C T, 


1 5, 

K 

C S, 


2 6, 

L 

B S, 


1 4, 

M 

B T, 


2 3, 

N 

0 S, 


3 6, 

0 

C T, 


4 5, 

P 

C S, 


1 6, 

Q, 

C T, 

- 

2 5, 

R 

B T, 

CT, 

1 3 5, 

S 

B S, 

C S, 

2 4 6, 

T 

B T, 

c s, 

13 6, 

U 

B S, 

C.T, 

2 4 5, 

V 

B S, 

C S, 

14 6, 

w 

B T, 

C S, 

2 3 6, 

X 

B S, 

C T, 

14 5, 

Y 

B T, 

C T, 

2 3 4, 

Z 


The patent of Mr. Davy embraces the following claims, 
which will be found to be very important, in regard to the 
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Ten miles of wire were erected on t.lio London and North 
"Western Railway for tlie purpose of tasting the practicability 
of the plan, and of obtaining certain fundamental laws as to 
the transmission of electric currents. The signals were found 
to he given with great certainty, and the paper, moistened with 
dilute acid, was pierced even when a Leyden jar, filled only 
with water, and in size not greator than one’s little finger, was 

employed. _ 

The plan was submitted to the government, and ah otter was 
made to connect Liverpool with London hy means of this tele- 
o-raph, and that at the sole risk of the Messrs. Highton, pro- 
vided that the government would obtain for them, for such pur- 
pose, liberty to use the lines of the London am.. Biimingharn, 
Grand Junction, and Liverpool and Manchester railways. The 
government, however, found that at that time they possessed no 
compulsory power to grant such license, even for a telegraph 
for their own use ; and hence, in a bill passing through Parka- 
inent at the time with reference to railways, clauses were 
added, giving this power to government for telegraphs for 
their own purposes. This, it is believed, was done at the insti- 
gation of tlio lato Sir Robert Reel. 

The paper, when marked, would appear thus : 



The above, on one plan, would correspond with the number 
12,413,411, and would, in sending, occupy only some 5 or 6 sec- 
onds. 

GOLD-LEAF TELEGRAM APPARATUS. 

The next patent was taken out hy tho Rev. H. Highton, M. 
A., in 1846. The telegraph included in this patent is known 
as the Gold-leaf telegraph. 

A small strip of gold-leaf, inserted in a glass tube, was made 
to form part of the 'electric circuit of the line-wire. A perms- 
non I, magnet was placed inclose proximity thereto. When* 
current of electricity was passed along the line-wire, the strip of 
gold leaf was instantly moved to the right or left, according to 
the direction of the current. 

This is a very delicate instrument and is worthy of the read- 
er’s attention. In order that it may ho properly understood, I 
have copied the following from tho patent. 


A 

t 
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Extract from the Specification of the Patent granted, to Henry Highton, for Imple- 
ments in. Electric Pclcgraphs. Scaled February 3 , 1846 . 

1 In the electric telegraphs now commonly used on English 
railways, signals are given by the motions of magnetic needles, 
which are caused to move to either 
side hy the action of electric currents 
passed in either direction through coils 
of wire surrounding magnetic needles. 
And I have discovered thatsignals can 
he exhibited in electric telegraphs hy 
motions produced by electric currents 
in strips of metallic leaf, suitably 
placed, in a very cheap form of signal 
apparatus, resembling a gold-leaf gal- 
vanometer. 

“ The drawing hereunto annexed 
represents a signal apparatus, consist- 
ing of a glass tube, a, fitted in brass 
caps, a, a, at top and bottom, and 
having a strip of metallic leaf, b 
( gold leaf being the kind of me- 
tallic leaf which I usually employ), 

, . x ... passing through its centre, looselv 

hung, in metallic contact with tho said caps ; the upper extremity 
M the metallic leaf being fixed at right angles to its lower end^ - 
'■ t iat t le metallic leaf, from whatever direction seen, will 
present at some part its flat surface to the eye. The caps a 
a, which are moveable, in order that the metallic leaf may he 
replaced, if broken,) are placed in a circuit suitable for elec- 
tro-telegraphic communication. 

“ Near to the metallic leaf (as on the outside of the glass) is 
placed either of the poles of a magnet c. And the effects^ of 
tills arrangement is, that when a current of voltaic electricity 
is caused to pass through the circuit, and, therefore, also through 
tlio metallic leaf, b, included in it, the metallic leaf is deflected 
to one side or the other, according to the direction of the cur- 
rent. And the distinct motions so obtained may he repeated 
and combined, and used for tho purpose of designating letters 
or figures, or other conventional signals. 

“ ^ ne °. f the above-mentioned signal apparatuses is placed at 
each, terminus of telegraphic communication, and others may 
• be placed at intermediate points. J 

• i" term m i: ! s > and also each intermediate station, is pro- 
vided with a voltaic battery, and with one of the key-hoards in 
use in single magnetic-needle electric telegraphs. The person 
in charge of the telegraph at either terminus, or at any inter- 
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mediate station, produces the requisite connections for causing 
an electric current to pass in either direction through the cir- 
cuit, and, therefore, through the metallic loaf pi the signal ap- 

Fig. 2. 


Not | 
UiwlorHtnnil 


Unilorstmvl 
A - 33 
1»- 1131 
0- 311 
1>- 133 
E 1 
F- 313 

G- 1133 , , --- - 

11-113 || I" 113 -H | 

1.31 \ 131 -U ! 

J- 3133 133 .1) 

K- 1331 311 -0 | 

L- 331 "I «T 313 -F 

M- 1113 X O 331 -L 

N- 13 333 -U , 

0-11 1111 -P 

P-1111 1113 -M 

Q- 1313 / 1131 -B . 

It- 333 A 1133 -G 1 

R. Ill JJ1L 1311 -V 

T- 3 r..—— 1 1313 -O 

If- l.'ll 1331 K 

V- 1311 1333. W 

W-1333 3111 -Y 

| X- 3113 9113 -X 

I Y- 3111 3131 -Z 

Z- 3131 3133 -J 

to Numbers 3311 3311 to Numbers 
to Priv.Sigs. 3313 3313toPriv. Sigs. 

Repeat 3331 3331 Repeat 

| Will t 3333 3333 Walt 

l( iixlo 1 long 1 long _..Ooilo 


Letters 


Gold-leaf Telegraph for one line-wire, with code-table shown on dial. 

paratus of each terminal or intermediate station, and thus cause 
the metallic leaf of all the signal apparatuses to move simulta- 
neously to either side, so as to give the required signal or sig- 

« rpi ie key -hoard of each terminal or intermediate station lias 
a handle, by moving which, the person in charge of the tele- 
o-raph at any station can cause an electric current to pass 
through a circuit, in connection with a system of alarums at the 
terminal and intermediate stations, similar to those m use m 
magnetic-needle electrio telegraphs.” 
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The next patent was taken out in January, 1848, by Messrs. 
II. and E. Highton. 

At this time Mr. Edward Highton was acting as telegraphic 
engineer to the London and Northwestern Railway Company, 
and was pressed by that company to invent a set of electric 
telegraphs free from the objections and defects inherent to most 
telegraphs then in use, and free also from any of the then ex- 
isting patents. 

Every telegraph proposed or executed at that time, was mi- 
nutely investigated, and their defects studied with the greatest 
care. Neither time nor money was spared to accomplish the 
objects desired. , The result was a series of inventions of great 
variety and extent. 

For these inventions, the patentees received from the hands 
of His Royal Highness Prince Albert, as President of the So- 
ciety of Arts, the greatest honor the society had the power to 
bestow, viz., their Largo Gold Medal. 

Several of the plans were immediately adopted on the London 
end Northwestern Railway, in preference to those of the old 
Klee trie Telegraph Company, who then possessed a great num- 
ber of patents. The telegraphs gave the greatest satisfaction, 
and have been in constant; daily uso ever since. 

The principal feature of the inventions in this patent were, viz. : 

The horseshoe magnet was suited to coils, and was thought 
to be much superior to the old straight magnetic needle and 
coil of Cooke and Wheatstone. In step-by-step motion tele- 
graphs, a means was provided for causing the pointer or disk at 
once to progress by one hound to zero on the starting point. 

The maximum work capable of being produced by any num- 
ber of lines was taken advantage of, and thus three wires were 
made to produce 26 primary signals, and so to show instantly 
any desired letter of the alphabet. Under Ampere’s plan, 26 
wires must have been used, and under Cooke and Wheatstone’s 
patent, 6 wires. Suitable keys were devised for sending cur- 
rents of electricity over three wires in the 26 orders of variation. 

Direct-action printing telegraphs were devised, so that a sin- 
gle touch of one out of 26 keys caused instantly any desired 
one out of 26 letters or symbols to bo printed. 

The insulation of wires was improved, and many other im- 
provements relating to electric telegraphs effected. 

The advantage of the horseshoe magnet over the straight 
magnet or magnetic needle of Professor Wheatstone was thus 
stated by Mr. Highton : When a coil surrounds a straight 
magnetio needle, as used by Messrs. Cooke and WTieatstone, 
(ach convolution of the wire has to pass twice over the central 
or dead part of the magnet ; whereas, if the horse-shoe magnet 
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The Seventieth Ordinary General Meeting of !the SooU 
November 27th, 1878, the President in the Ch 






After the transaction of the usual preliminaiy busin 
Webber, R.E., read a paper on 

multiple and OTHER TELEGRAPHS at V 
PARIS EXHIBITION. Mm 


Illustrated by Elisha Gray’s Haimonic T< 


There have been epochs in the history of, eadt' 
applied science, which, to those interested in their prccna«y5l|ffi 
fresh points of departure in the struggle for improvement. jjfctiH 
case of Telegraphic and Electrical Engineering, p 
national Exhibitions have happened to coincide wi 
of actual improvement and discovery* and then , 
one at which some fresh invention or appUcfttfpi 
almost for the first time made public) and this L 
the case this year at Paris than in the past, i , . | 

These coincidences are, of course, only accidental;: L 
no less than others a duty to feel grateful to Exhibition* fc# rfLjfll 

part they play in making public that which, but for U>«m- ataMl 
lie bidden for years. 

Unfoitunately, at Paris the various apparatus which, ifbrougbto* 
together, would have formed a very interesting collet 10 0, warn $ 
scattered up and down the building, and only in the Fraoeh *•©. 'I 

tion was any display made convenient to the profeedtnil and 
general public. 

As the only foreign juror for Class 65, 1 have, therefore, ti. M 
tured to give to our Society a trifling notice of what could 
found, believing that our Journal ought not to be left without any * 
information as to one of the most important collections of tel*. * 
graphic apparatus which has ever been brought together. 




IWr )** 




•AT THE PARIS EXHIBITION.! 


m 


It may, also, bo interesting to place on reoord the names,- etoq 
f the Jury and its assistants, as all are members of this Society 5— 

Jurors. Jurors Suppliante. 

Ions. Eduard Becquerel. Le Capitaine Hue. / ' 


Mons. Baron. 


C. E. Spagnoletti, Esq. 

1 •• ! f.v ;fj 


1 


i 




Mons. Eduard Becquerel. Le Capitaine Hue. ^ ... 

Mons. Bergon, of the French Mons, Baron. 

Administration. C. E. Spagnoletti, Esq. 

Major Webber, R.E. 

Expert to advise — Mons. le Comte du Moncel.' r ' r '\ 

Acting-Secretary — Mons. Clerac. "’ 1 * 

' ' ' •- " • fl'-iv.ur 

jf f? ; It is of no small importance to the telegraph engineer, and to 
those who are interested in telegraphy, that, at ■ all International 
Exhibitions since 1851, this application of electricity as .an; agent 
has been classed separately, and thus placed upon an equal footing 
in this respect with railway engineering ; showing the estimation 
in which it is justly held, and the future which it is expected to 
attain. t .J • 

Iu Class 65 at the Paris International Exhibition, so-called 
telegraphic apparatus have only been included, confining the class 
to the application of electricity aS a means of communication, and 
only departing from the rule to make it embrace apparatus in • 
which pneumatic means of motion are employed. .1 • '•> 

The consequences are, that the engineer or scientist who deals 
with all applications of the use of eleotricity as an agent, has to 
search in other Classes for the electric light, the electric pen, and 
other well-known apparatus. ■ ■ « ... .... 

Perhaps this system of classification may be deemed to suit best 
the popular understanding, but the real reason may appear' plain, 
by the fact that the National Commissioners found that the easiest 
way to arrange the French section, and promote its chances of 
success, was to invite the French Telegraph Administration to 
take charge of its organisation, and bring together all the objects 
which aro made in France for telegraphic purposes, and of which 
the Administration is naturally the largest customer. ... 

While ensuring a very excellent exhibition of French tele* 
graphic apparatus, this system of classification bad the effect of 
marring the display for the other countries, which in this particiu 
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In fact, when both keys are depressed both armature! ue cldKi 
but the raising of A’s key relieves B’s armature, and vie# vena. 

When the stations are joined up to work with the samecttnre| 
the key not being depressed, the sum of the currents at . the hi 
stations passes to earth, and the armatures are attracted. 

When A s key is depressed, his current nearly all passes tliieag 
the local, which relieves the armature at B, but that at. A cot 
tinues to be attracted because of the local current which enieh 
in the same sense as that from line, and maintains the strength c 
the relay at A. 

It is probablo that the plan of working with opposing currenl 
would prove the best. . .. . 

In each case the electro-magnets y y' are arranged so as t 
compensate for discharge. At the moment of charging the line JU 
induced current passes in the opposite sense through the seconds^ 
circuit of the relay x and the left hand bobbin of y (right of y>) 
neutralising the effect on the relays. The intensity of the induce! 
current could be regulated by a rheostat placed in a shunt at R\ 


[U , Baudot. . 

Ihc Baudot apparatus exhibited in the French section at Paris 
is constructed so that there are five communications through one 
wire ; that by Schaeffler in the Austrian has four. 

Ihe various apparatus are fixed on one large strong counter, 
and are so arranged that the key-board for each clerk is as close 
as possible to the type-recording receiver, which corresponds to the 
line of communication. (See Fig. 3, Plate 2). ' ; ' fera e . ; { ;0 

Each key-board (or manipulator) consists of five keysfjAteoh - 
key when at rest is connected with the negative pole, and^tH 
depressed, with the positive pole of the line battery, the centrfhf 
which is to earth. The manipulation of these five keys allows of • 
31 combinations. • i..;' 

V.-,? ft - . 

At each station there is a distributer (Fig. 4), in some respects on 
the samo principle as that in Meyer’s instrument, the description of * 
which is to be found at page 862 of the “ Electric Telegraph,” by 
Prescott. Ihe body of this consists of an ebonite cylinder, * 
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At each , station; the clockwork .above referred;.toj- carries., the 
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5,'g' ‘ 

&rrainged, : withfflve rings of 'brass contact-makers encrusted rm^ n 
let into the ebonite : all the wires from the five key-boardl le 
into the end of the drum, whence'’ also t proceed , the various wires 
other parts and to ; line. ■’ The circumference iaVdiyidwt into t ' 
sectors, one small one used for correcting synchronism, and.fi 
large ones used for sending and receiving ; each of these.Htoi 
is divided (see Fig. 3, which shows the surface of* one sector, 
plan) ■ ■■■ • i- • 

' A first, row of five contacts, l 1 1'\ e to,, for the local 

A second, row of five contacts, E' E’, etc., for receiving. 

A third, row of five contacts, L 1 L a , etc., for sen ding , >...; 

1 : ' r '' A fourth, one single contact through all. the 'Setrton/ Oom* 
pletes the sending circuit. •(*"*•<&: ftf?; • 

A fifth, one single contact through all the sectors, completes 
the receiving circuit. •; -/.r ; 

These last two are switched into circuit by the operator for 
and receiving. -H#». A 

In Schaeffler’s apparatus there are four circuits, iinddn 
board the five keys are worked on ydth an 'alphabetical 
like in an ordinary Hughes, saving the clerks having to 
combinations in their memory. ‘id ' fMHj 

' The 25 contacts of the first row thus correspond with thtfflBVe 
-Aey-boards, and through them the active currents from eacbdkey 
pass to line. ■ ’ '§> -jk- 

The 25 contacts of the second row are connected witlf the • 

“ combiner ” at the station, 

Those of the third row are used to work the local type-printing’ 
discs, and record the signals sent. • • 

The revolving limb A, which carries the contact rubbers (see 
Figs. 3 and 4), is attached to a hollow axle, borne on t.lio. mnijp 
axis of the instrument, and is moved by powerful clockwork which 
causes it to travel round the drum, the path of each of £ho 'contact 
rubbers being on the face of the ring which it servos. , fj> 

The rubbers are connected electrically in pairs. ■ Seo Fig.'8. 

The first connects row marked l with E. . .. , *, 

The second, row L with the sending row. .j- - ^ ; : , 

The third, row E with the receiving. 




limb of the distributer slightly in advance of its time, andas it; 
passes underneath, this error is i corrected bk: the action of an .3: 

•t • , • h ' -fryVv 

electro-magnet, which receives its. impulse from. the. current' 
carried by that sector of. the drum- i already referred; to- : ' thug n ;• 
perfect synchronism of the revolving! limbs of i the distributers 
at each station, at one position in each revolution; is established, o ' 
Without more illustration a reader cannot possibly identify AH 
the parts of this portion. of the apparatus, but he will understand 

that its object is, to secure that at the satne instant of- dime the 

' 4 ' %■■>* •>'*4 

contact rubbers at each station shall arrive at' the 'corresponding ' y 
contact points of each series. ‘ 

Each of the operators at the sending station presses the keys ’k 
necessary to send the .series of currents required to produce the ’ 
combination (described further on) at the' receiving station, 'vvAs.' . 
the limb passes over the series of contacts on the; .distributor 
drum which belongs to the key-board worked by each clerk, the , . , 
combination of each is sent toAips^and; regularly;. in'.Buccessioh . "V 

received on keys tore- pressed, nothing '?-%* 

passes whi 1 _ . ^-unesponding series is under the limb. jiif thekeys 
are pressed at irregular intervals, no irregularity in transmission 
occurs, because the transmission only takes place during that one / 
position of the limb. V.c- • ■ • * • #})■// ' ■ 

The reader who does not care to follow the details, will under- * ... 
stand that this limb which is whirring round the drum,. is sending ■ 
currents to line in combinations of five, which are travelling to the 1 

distant station as fast as they can be received at the: other And, 
without merging into a solid current. 

It is already understood that these are received at the distant 
station on a similar distributer, which, when acting as a receiver, 
passes the currents in precisely the order they have been. received 
by the corresponding contacts to five groups of five small polarised 
electro-magnets (1, 2, &c., Fig. 3). The arms of these relays, it : v’ y- 
is needless to say, maintain the contact made by the last current 
which has been received by the distributer, and each group of five, 
after each revolution of the receiving contact rubber of the limb 
remains %n statu quo until the sending station sends another set 
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of currents to group the arms of the corresponding five relays j 
fresh combination. * . . . , ] 

_ 14 wil1 be recollected that the keys at the sending stati 

.r: cause a ne g a tive current to pass to line, therefor 

elay armswill all 


when at rest, r 

will follow that, until disturbed, the five r( 
the same way; negative currents will not therefore move them! 
except they have been left on the positive contact in the trank 
mission of the previous combination. 

The receiving apparatus special to each of the five linos of cornu 
mumcation consists, as has been said, of a set of five commutating 
electro-magnets and a combiner (Fig. 5), with a type-printer 
attached. 

The combiner is constructed as follows :-. A fixed ebonite 
drum carries five rows of brass encrusted contacts; round thj« 
travels a limb B (Fig. 5) which is on the same axle as the typll 
wheel, bearing five contact rubbers, the contacts of whioh are in 
the same straight line parallel to the axis of the drum. In Kg.# 
the face of the drum is shown in plan. 

The contact makers occupy three quarters of the face of 
drum, the remaining quarter presenting a surface of plmn 
in each ring the contacts are insulated, but al tentatively 
with the plus and minus contacts of the relays, da' bb V&e^ealB 
relay serving one ring. 

Thus, in the first ring which has 16 contacts, eight lead to the 
plus contact, and eight lead to the minus contact of No. 1 electro, 
magnet. " ' 

In the second ring which has 9 contacts, five lead to the plus,^ 
and four to the minus contacts of No. 2, and so on. 

It will now be easily understood that, as the limb with the five 
rubbers revolves round the drum, there will be only one position 
in which it will complete the local circuit through the contacts on 
the drum and the relays, for each combination of the latter, and 
how, at that moment, the printing lever C will strike^ up against 
the type, and record the character. " f | ‘ 

v a “ogative current is always passing to line, the 'transmit# 
sion <jf each Character requires at most three changes of. current 







Explanatory of Baudot N°- 1 


*■ Contact: rubbers mi the 
revoking limb of the Combiner. 


Five Keys- Me o/'Bnttcry 












Several letters only require one. 

Thus A is transmitted by H — • 

E is transmitted by 1 

so that each revolution of the distributer sends at most 15 currents 
and at least five. 

When there are two or more currents of the same kind follow. - 
ing one another, the impulse of the second and following currents 
is diminished, as in the Wheatstone transmitter, by an arrangement . 
of the key, which reduces the strength. .,}■* fc 

Naturally, the rate of revolution of the distributer limb depends 
on the rate at which distinct impulses of current can be received 
at the distant station. 

In aotual practice, each impulse can be easily distinguished 
when it occupies only 7 Vtb of a second on a line of 630 kilometres 
in longtli ; but as the limb travels at a uniform speed, its passage 
over each sector of five contacts must occupy about T Vthof a second, 
which in practice allows of the limb making from 120 to 140 revo- 
lutions in a minute, and producing from 10 to 12 characters a 
second. 

Owing more to the continual objections which he met with to 
his oloctrical combiner, and also in order to introduce several 
important modifications, besides reducing the number of points of 
electrical contact, Mons. Baudot constructed an instrument which 
he calls his No. 2 Form. 

The alterations are very extensive, and show the genius of this 
very modest, clear-headed, and practical man, who is a bright 
example to telegraph operators in every country, he having com- 
menced his study of Electrical Engineering a few years ago in the 
spare hours from his daily duty, and, having proved to the French 
Administration the value of his investigations, has had his time 
placed at his own disposal to perfect them, and labour and funds 
allowed to him. 

No. 2 has at present only been constructed for a station with 
two circuits on the same wiro, and this Mons. Baudot calls his 


unit. 

The counter is a strong table, about 4'x3', the key boards are 
at opposite sides, near the opposite ends, and the apparatus, con- 
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sisting of distributer, combiner, and the .cl&kwnr-k. 
the middle. (Fig. 6, plate 3. ) • ~ 

The first stage in simplification is in the distributee Inste»cllj 
of a cylinder we have a flat ebonite disc A.' - Round ite edgjpl 
the face are encrusted platinum contacts. Laid on this disc witHi 
coincident centre is a brass star (one ray lettered B), having the tomol 
number of rays as there are contacts. The axis of this ircon* % 
nected with line, each ray has a platinum ‘contact- on its uhd« 3 
side, and they all turn upwards, so that pressure' is required^ -j 
make them touch the encrusted contacts underneath, 'W‘. Jt 

Contact is made by a limb C, which having the same axis, travel* | 
round, pressing down the rays by means of a little ivory wheel i'M 
the limb strongly resembles the grinding wheel of a mortar tnilLtli 
At each station the little mills must travel synchronously . within I 
certain limits, to be described later on. . .i 

„ In the No ' 2 we are considering there are 14 contacts, namely^: 3 
five for each circuit, the remainder for the correcting current and 
to space between the series. \ * 

This is a single distributer. It is only required for TTArftiwg jl 
the currents from the keys and sending them to line. ■ Owing M 
use, in form No. 2, of only one electro-magnet' in tie receiva^i^ 
special distributing disc for it is unnecessary, and a distributer 
for recording locally has not been used, although it' could be 
added. ; . 

The combiner (Fig. 7) for a pair of circuits, as just said. Inquires 
only one electro-magnet BE; this, influenced by the succes - 
sive currents received through the distributer, causes an axle, A 
which carries two upward turned hatchets, C, to give the latter 
a rocking movement. 

As these currents arrive in two series, in each unit two hatchets 
are required. At this point the mechanical functions of the new 
combiner replace the electrical ones in the No. 1. 

The arrangement is m duplicate, one over each hatchet. (Only 
one is shown in section in Fm 7 1 t , J •>'!/•< 

Five small steel forks, D, stand vertically over the hatchet. Five 
cams, E, revolving by the local clock-work carrying projections at® 
cause the forks to descend, first in succession, and then altogether* 
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once in each revolution, after which, they rise bykthe force i of iff, 
resisting spring attached to each.- - b .;••<:«> >.ni 1 

The direction of the descent of each fori is , guided: nby. the 
position of the hatchet. Each has a projection (y) on onesideV which 
only acts when a positive current places the hatchet so that the 
fork is pushed out of the perpendicular on the side of the projection’, 
which then, in its descent, catches and depresses a corresponding 
projection, which appears out of a hole in the curved side of a 
small cylindrical (pin) box Z. This latter projection W. is part 
of a small thin steel disc, toothed on the edge, of 'which- there are 
five in the box, lying side by side, one for each fork. The toothings 
are so arranged that when the discs are laid one against the other, 
so that the projections coincide,' there is no line found on the 
circumference of the cylinder thus formed; at which the toothings 
present a clear cut in the face, but when ariy one, or combination^ 
of the projections is moved, the toothings will at’once present a 
clear cut. -- -ev 

In the cylindrical (pin) box, and round its circumference, 
stand 31 small steel pins, F, which project through slots on ; one flat 
face of the box, and which, by means of springs, press against the 
toothed edges of the discs (springs and projecting ends not shown). 

At each combination of the toothings on the discs, a pin falls 
forward into the cut, and its projecting point comes in the way.of 
a little limb which travels round on the face of the box within 
the circle formed by the projecting points of the small steel' rods, 
and moved by the clockwork, somewhat similar to the sledge on 
the rotating axis in the Hughes type printer (not shown). The 
impediment causes the limb to cant, and acting by means of an arm 
lever on a catch, frees a spring which brings the printing lever in 
contact with the type wheel ; the printing lever immediately after 
resumes its normal position in the catch, pushed thereto by a cam 
on the printing wheel. i 

A further modification of the distributer, 1 and a complete 
change in the combiner, has been made' by Mons. Baudot in his 
Form No. 3, which may be considered his future working model. 
The arrangement for having one counter for two operators is 
adopted, the distributer is separated as in No. 2, and may be 




450 ON MULTIPLE AND OTHER TELEGRAPHS [Nov. ySfl 

placed by itself on a table apart; it is increased in capacity, «iid| 
can distribute to and from 3 such counters or 6 operators at ®ach|f 
terminus of a wire; being arranged so that a conductor may be, J 
worked singly or sextuplex. The distributers then have their maS 
clock-work. The distributer which in No. 3 is of the same altered^ 
form as that described for No. 2, has 5 X 6 -f- 12 + 2 = ~44jj 
contacts, 5 for each of the 6 operators, 2 between each series of 5,1 
and 2 for the correcting current. The mill wheel limb travels! 
round as described, pressing down the 44 rays of the contact star. - 1 
Three of these distributers are used— one for sending, one for | 
receiving, and one for the local recorder, when that is used. 

Synchronism of movement at the two stations is, as has already 
been explained, obtained by the passage of a correcting currentj i 
which, acting on a local, delays the travelling limb, which may be l 
in advance of the other at the end of each revolution;' but a | 
further improvement is effected in No.. 3, which avoids all chance.. I 
of irregularity of movement between considerable limits, such *ii 1 
might cut off too large a portion or the whole of a signal, It li i 
found that contact during only jth or -Jth of the time of passage $f J 
the mill wheel limb is necessary to transmit the line current, and,'ifj 
therefore, the limb carries on its end a small ratchet discharg«^| 
which derives the line current to earth except during a fraction of 
the passage of the wheel, and by which that fraction of currant | 
to the combiner can be made to take place at any instant during ! 
the passage. 

It is obvious then that all trouble as to inaccuracy in tho 
synchronous movement of the travelling limb at each station is 
quite avoided. 

Six series of 5 wires are led from each distributer to the three i 
operating counters. Each operating counter has its own clock- 
work, its combiner, with two printing wheels and two key-boards. 
Again, in No. 3 as well as in No. 2, we find a mechanical arrange- 
ment replacing the electrical one in No. 1. 

The one electro-magnet and two combiners in No. 2 are replaced 
by five electro-magnets and one combiner. 

The five electro-magnets are wound for intensity, and are con- 
nected to two contacts on the receiving distributor— No. 1 magnet 
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to No. 1 contact first series and No. 1 contact third series, and sd 
on. ' • ■■■•• ■ •■'S-.- ■’d'-'brv. > . itt# 

Contact completed at the distributer, the line currents pass 
through the coils to earth, but, at the moment before the mill 
wheel releases the contact ray, a local circuit through the electro- 
magnet just affected by the line current is closed. The work, of 
these two currents on the electro magnet is as follows Each 
electro-magnet has a keeper, with a spring to release it. The local 
current powerfully attracts the keeper, and there is enough 
residuum to continue the attraction. Each negative current ’ 
leaves the keeper attracted, but each positive releases the keeper, 
which strikes upwards in the act, to be re-attracted by the 
immediately following admission of the local battery. 

In place of two combiner boxes there is one disc combiner) 
constructed as follows (Fig. 8) : — 

One face of a brass disc, which is about 3 inches in diameter, 
is ploughed into 10 concentric grooves, which are divided into deep 
or shallow sections, the number and length of which, in each groove 
agrees with the rule by which the combinations in each of the three 
systems are obtained. At one line of radius H I of these concentric 
circles the divisions between five alternate grooves are obliterated 
for about |th inch, and at the same places five little studs K project 
through slot holes into the grooves from the back of the disc ; each 
little stud belongs to one of five levers, which when moved at the 
further end moves the stud in the slot. The play of these studs 
when moved is just sufficient to change or shunt the direction, from 
right to left, and vice versa, of any object travelling round in the 
groves. 

There are five such points or fingers L which press into the 
bottom of the grooves, on each of two limbs M N which travel round 
the face of the disc, one limb for each circuit, and these fingers each, 
have two grooves, into either of which they are shunted as described. 

The shunting levers are connected by a beautiful and simple 
reciprocal movement with five little rods ; each rod is end-on to the 
keepers of the five electro magnets. These keepers when released, 
as already described, by the incoming positive currents, spring 
against and strike the rods, which guide the five little shunts, which 
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thus assume a fresh combination of positions as : each set of currdhto 
arrive, and are ready to guide the fingers into the corresponding || 
grooves on the: disc. In due course each limb which carries thofi 
fingers, and which is moved by the local clockwork in its revoluU 
tion, reaches the radial line at which the ten grooves merge inlff-'J 
five, acted on or not by tbe shunting studs underneath, each fingert ip 
continues in the same groove or enters the next one, and thettjj 
travels on with its fresh combination until the radial line is reached ]h 
at which no section of shallow grooves is encountered by thfrjjj 
fingers. As they act as one in this direction, they all fall- into Sttitflj 
deep grooves for a moment, and the limb in changing positioH'&cts j| 
on a catch which frees a spring, which, as 'in No. 2, brings the ' 
printing lever in contact with the type. f-> 

• In comparing bis with a Wheatstone automatic apparatus 
worked duplex, Baudot claims the following superiority :— 

1st. He saves the time given to perforating and writing doin( . | 
the message. 

2nd. ' He also saves the labour, two operators sufficing for each A 
line of communication. , -A, 

3rd. He saves the errors in punching and writing^out. 

! He claims equality electrically, as both systems send QO&fXj' 1 
tinuous currents, and both reduce the current ’for continuous 
emission of the same kind. : t 

He admits inferiority on the subject of the synchronism, but 1 
claims that his precautions preclude almost all possibility of error* 

In his No. 3, his arrangement of counters is considered very j 
convenient, the counter carrying tbe distributor might be in charge 3 
of one operator to watch it, but in fair states of lines, could be left 1 
alone for hours, the separate clockwork for the distributer and, 
for each operating table is also convenient. *• v ' • < 

In No. 3, he arrives at 150 to 180 revolutions of the limb a .. J 

minute, this gives 900 to 1,280 characters, which, at 150 characteri , 
to the message, produces the enormous result of 360 to 500 mes- ■ 
sages an hour. , j.jl 

. ■ There is no pretence on Mons. Baudot’s part that suoh work 

has yet been done, because his No. 3 form is only stilMi&xjurse of 1 

construction, at the works of Dumoulin Froment, at Paris,. bnfTrom 
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over a long: time on working lines of -.consid 
he has had with his first forms, there seems 

o doubt a very astonishing measure;of success: 
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Schaeffler. ...... 
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It would be impossible to describe ;in 
multiple telegraph exhibited by -1— 
time I have at my disposal, but I can 
of its principal features in a few words. 

The apparatus itself standing on one 
cast iron supports, is a 
of strength of each part 

As already stated, each of the four manipulati 
nary alphabetical key-bo 
acts on the five keys, ’ 
fingers. ■ !.•;.< ‘‘ 

i These keys af rest no 
. altogether or in groups, 
oE6ce/pf which- as in; 
line. - This distributer is 

ebonite, on which revolves on an axle, : Jiaving.^he 
limb Z provided with three i __ 
connected electrically with one 

one. _ .1 

On the disc are encrusted three rows of contacts.. , -ino the 

outer there are five line contacts in each quadrant, besides some 
others; in the middle one, also, five ; in each quadrant, each cflnr 
nected to what Schaeffler calls his permutation relays, R„ E 2 , &c. 
The inner is composed of a metal ring which is connected. With 
one pole of the local battery, the other pole being to a relay 
which closes the local with each line. current. : 

The object, then, of the line currents passing through - a 
distributer and a local relay at each station, and then to earth, 
is, to movo the armatures of the five permutation relays of each 
communication. The armatures of the relays (which in Baudot 
are polarised) are restored to their normal position when the 
current has done its work, by a mechanical action somaw a 
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,ard, which , by mechanical transmission , , 
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CHAPTER XXXVIII. 

SIMULTANEOUS TRANSMISSION IN OPPOSITE DIRECTIONS. 

The various methods which have been devised of simulta- 
neously transmitting two or more communications in the same or 
opposite directions over a single wire, including the duplex, 
quadruplex and other similar combinations, may be appropri- 
ately classed under the general head of multiple telegraphs. 
The possibility of making use of a single wire for the simulta- 
neous transmission of two or more communications seems to 
have first suggested itself to Moses G. Farmer, of Boston, about 
the year 1852. He proposed to employ two rapidly revolving 
synchronous commutators, one at each end of the line, which 
would serve to bring the latter successively and simultaneously 
into connection with two or more short branches at each terminus, 
in each of which ordinary telegraphic apparatus might be inserted. 
Thus the current in the corresponding branches at either station, 
though apparently continuous, would actually be composed of 
rapidly recurring synchronous pulsations. From the difficulty 
•of maintaining synchronism between the corresponding instru- 
ments and other causes, nothing of practical value resulted from 
the invention, though successful experiments were made on a 
small scale on one of the municipal lines of Boston in 1852. 
The same idea, however, has more recently been carried out by 
Meyer, who exhibited at Vienna, in 1873, an apparatus upon 
this principle capable of transmitting four simultaneous commu- 
nications, which will be described hereafter. 

The methods of multiple transmission which within the past 
lew years have proved to be of so much value in practical tele- 
graphy, are based upon an entirely different principle from the 
above, which may be properly considered an outgrowth of the 
invention of Dr. Wilhelm Gintl, Director of the Austrian State 
Telegraphs in 1853 — an invention which directed the labors of 
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both European and American inventors into a new and fruit- 
ful field. 

The different methods or processes of multiple transmission 
may be conveniently classified as follows : 

1. The simultaneous transmission of two communications in 
opposite directions. 

2. The simultaneous transmission of two communications in 
the same direction. 

3. The simultaneous transmission of four communications, 
two in each direction. 

The simplest of these processes and the earliest to be success- 
fully employed in practice, is that first mentioned, viz., simul- 
taneous transmission in opposite directions. The conditions to 
be fulfilled in practically carrying out this method of telegraphy 
are— first, that the receiving instrument at the home station shall 
remain entirely unaffected by the movements of the transmitting 
key at that station, while at the same time it shall remain free 
to respond to the currents transmitted by the key at the distant 
station ; and second, that the in-coming currents from the distant 
station shall always be provided with an uninterrupted passage 
to the earth, through the apparatus of the home station 

gintl’s method. 

As previously stated, the first effort in the direction of a prac- 
tical solution of the problem in question was made- by Dr. Gintl 
whose experiments were performed on the line between Prague 
and Vienna in J uly, 1853. In Gintl’s method the first condition 
was fulfilled by the use of a differential relay— that is, a relay 
whose helices are composed of two distinct wires, one of which 
is traversed by the main line current, and the other by that of a 
local or equating battery. These coils, wound in opposite direc- 
tions upon the cores, when connected in their proper circuits, 
exert equal and opposite magnetic effects upon the relay, so that 
when the key is depressed, although the entire current of the 
main battery passes through one wire of the relay, it still 
remains perfectly unaffected. In order to close the circuit of 
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the main and equating battery at the same instant a double key 
is used, consisting of two separate levers insulated from each 
other, connected together by an insulating cross-piece, and 
having in front a common knob. Fig. 461 is a plan of 
Gintl’s arrangement; a b c and a' V c' represent the double key. 
The equating circuit I II, represented by dotted lines, passes 
through one wire of the relay (usually the outer and thicker). 
It includes a local battery, and is opened and closed by the key 
at a b. The front contact of the other side of the key is con- 
nected to the positive pole of the main battery L B, the negative 



Fig. 461. 


pole being to earth. The middle contact or key axis b' is con- 
nected to the other coil of the relay by the wire 1, and thence to 
the line wire at 2. The rear contact c' of the key is connected 
directly to the earth. 

By inspecting the connections it will be seen that when the 
double key at station A is depressed, the current of the main 
battery at that station is sent to line through one wire of the 
relay, while at the same instant the circuit of the equating battery 
passes in the opposite direction through the other wire of the 
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some of the most successful methods of duplex telegraphy- 
now in use, its construction and the principles of its opera- 
tion will be explained in detail. Fig. 462 is a diagram showing 
the arrangement at one of the terminal stations, the other, of 
course, being a duplicate of it. R is the receiving relay provided 
with two separate coils, so arranged that when equal currents 
pass through them they will exert an equal and opposite mag- 
netic effect upon the cores, and thereby neutralize each others 
One pole of the main battery B is connected to the earth, and 
the other to the front contact 1 of the key K. The back contact 
3 of the key is connected directly to the earth, while to the lever 


L 



Fig. 462. 


2 is attached a wire which divides at c, one branch going through 
the right hand coil of the relay to the line L, and the other 
through the left hand or opposing coil, and thence to the earth. 
It is obvious that by making the resistance in the two branches 
which diverge from the point c exactly equal, a current can be 
sent to the line by the depression of the key K without affecting 
the relay R. This may be accomplished by inserting a rheostat 
at X, in the left hand circuit, which for convenience may be 
termed the artificial line. Fig. 463 is a complete plan of the 
arrangement at both stations, which are distinguished by the 
letters A and B. The main batteries L B at each station are 
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placed with their -f poles to the line and — poles to the earth. 
R and R' are the receiving relays, each wound with two separate 
coils, as before explained. The rheostat, W or W', in the arti- 
ficial line at each station, must be so adjusted as to make its 
resistance exactly equal to that of the line A B added to that of 
one wire of the relay at the distant station. 

If now the key at station A is depressed, the current from the 
main battery L B will divide at the point 3, one portion going 
by way of 4 and 6 to the line, passing through one coil of the 
relay , thence from the line through one coil of the relay at the 


A B 



Pig. 463. 


distant station B, by way of VI and IV, thence by III and II 
, t0 tlle ke y lever at J/ > bac k contact c' and wire XI to the earth 
t ho other portion going from 3, in an opposite direction, through 
the home relay by way of 7, 8, rheostat W and wires 9, 10 to 
the earth. These turn branches, of the current will be’ equal 
to each other, as before explained, and will produce no effect 
upon the relay at A for that reason. The relay at B. on the 
other hand, will be affected by the current coming from A 

and will respond to the movement of the key at the latter 
station. 
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Thus, in this arrangement we would have, under the condi- 
tions stated, an effective force acting upon the armature n s r 
varying from 0.70 to 0.95. It will at once he seen that this 
margin enables the operators to work freely over escapes and 
changes of resistance in the line. '1 hus, in the case .cited, in 
order to disturb the balance of the sender’s relay, so as to give 
him back his own signals, the resistance of the line must be 
diminished sufficiently to increase the strength of current from 
0.35 to 0.71— more than double— which would require a very 
heavy leakage. In practice, the resistance of the rheostat r is 
made a constant quantity, all necessary adjustments being 
effected precisely as in an ordinary instrument, and with no more 
inconvenience. 

The Stearns .condenser e may be applied when necessary, in 
the manner shown in the figure, for the purpose of neutralizing 
the static discharge. 

EDISON'S METHODS. 

A method of simultaneous transmission, invented by T. A. 
Edison of New Jersey, in 1873, is shown in fig. 489. Its pecu- 
liarity consists in the fact that the signals are transmitted in one 
direction by reversing the polarity of a constant current, and in 
the opposite direction by increasing and decreasing the strength 
of the same current. The relay R at station A consists of two 
soft iron electro-magnets r , and r 2 which act upon the same 
armature lever, thereby closing the local circuit of the sounder 
or other receiving instrument in the usual manner. The trans- 
mitter T is operated by a key and local battery as in Stearns’s 
method, and is so arranged that when the key is in a position of 
rest the negative current from the battery E x passes to line 
through the electro- magnet r s of the home relay R, but if the 
key is depressed the lever T of the transmitter makes contact 
between the battery E and the earth, and at almost the same 
instant interrupts the previously existing contact between Ej and 
the earth; thus there is at all times either a positive current 


going to line through 


negative current through 
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At station B the currents pass through a polarized receiving in- 
strument R,, and thence through a rheostat X to the earth The 
tension of the spring of relay R is adjusted so that the current 
going to line is not sufficient to overcome it except when the 
rheostat X is cut out by depressing the key K at station B. Con- 
sequently A sends to B by reversing the polarity of the current 
without changing its strength, while B sends to A by changing 
the strength of the current irrespective of its polarity. 

The polarized relay can be placed at a number of stations on 
the line, and each will be able to receive the signals from the 
stations transmitting the positive and negative currents A 
neutral or Morse relay may also be placed at a number of stations, 



Fig. 489 

if devices are applied to prevent the mutilation of the signals bv 
change in the polarity of its iron core. J 

The principle embodied in this invention, as we shall hereafter 
see, has been successfully employed in quadruplex transmission 
y the introduction of suitable modifications in the arrangement 
■of the apparatus. 

In 1874 Edison invented a method of simultaneous transmission 
. 7 mdu ° ed currents, which has given very satisfactory results 
m experimental trials. The arrangement of the apparatus differs 
from Stearns s m that a compound differential induction coil I 
^ (fig. 490) is substituted in place of the home relay; the 
middle or secondary coil I being connected to a polarized re- 
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ceiving instrument it. The out-going currents divide between 
j'j and i a , and as these- oppose each other in their action upon 
the iron core, no induced current is set up in I. The in-coming 
currents pass through i l alone, and thus an induced current is 
generated in I at the beginning and end of every signal which 
operates the polarized receiving instrument R. The latter may 
be either a relay or an ink-writer. 

It would require too much space to refer in detail to the great 
number of minor modifications which have been made in the 
different methods of simultaneous* transmission in opposite direc- 



tions, both by European and American inventors. It is believed 
that every invention of the kind possessing any essential novelty 
has been explained with sufficient clearness to give the reader a 
correct comprehension of the subject, both in general and in 
detail. The system, in some form, is now in use on the more 
important land lines in nearly every country in the world, and 
the adaptation of it to submarine lines also has thus far been 
quite successful. In the United States the duplex has since 
1874 been largely superseded by the quadruplex method, which 
has now been brought to great perfection, and will be described 
at length in a succeeding chapter. 


CHAPTER XXXIX. 

SIMULTANEOUS TRANSMISSION IN THE SAME DIRECTION. 

1 

The success of the ingenious invention of Frischen, in 1854, 
was sufficient to give an entirely new direction to the minds of 
many enterprising European electricians, and during the follow- 
ing year the problem of simultaneous transmission in the same 
direction, which naturally suggested itself as the next step in 
the progress of invention, was solved with more or less success 
by the independent labors of a number of different inventors. 

In any system of simultaneous double transmission in the 
same direction, two keys are required at the sending station, and 
at least four different electrical conditions of the line must be 
provided for, one for each of the four following cases : 

1. When the first key is closed and the second key open. 

,2. When the second key is closed and the first key open. 

3. When both keys are closed. 

4. When both keys are open. 

The methods of Stark and Siemens, though differing in detail, 
were arranged upon one general principle, the four electrical 
conditions of the line being as follows : 

1. A positive current having a strength of 1. 

2. A positive current having a stiength of 2. 

3. A positive current having a strength of 3. 

4. No current. 

STARK’S METHOD. 

The first attempt made in this direction was by Dr. J. B. 
Stark, of Vienna, in 1855. His method consists of sending from 
the transmitting station, by two keys, two currents of different 
strength, which on arriving at the receiving station, each set a 
relay in motion. 


I 
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The relays are arranged in such a way that, when the weaker 
currents traverse the line, only one of them responds ; when the 
stronger current traverses the line, the other relay alone re- 
sponds ; and lastly, when both currents go together, both the re- 
lays respond to them. 

At the sending station Stark arranged two keys as in fig. 491 ; 
K being a simple Morse key, and K’ a similar lever, supplied at 
the back with an insulated earth contact, which it moves against 
the two anvils 5 and 6. The usual front and back contacts of 
the keys are marked in the figure 1 and 3 respectively, and the 
levers 2. The battery is divided into two unequal parts, b and 
c, the number of elements represented by b being double that of 


: s ' 

k A 

V 



V 


Fig. 491 . 

c. The battery c is put into circuit with the line by pressing 
down the key K ; b, by the key K' ; and both together by de- 
pressing both keys at the same time. 

The copper pole c is, therefore, connected to the contact 1 of 
K, the zinc pole of same to 5 of K'. Copper pole of b is con- 
nected with 1, and zinc pole with 6 of K'. The lever of K' is 
in connection with the back contact, 3 of K; the line is brought 
to the lever 2 of K, and the back contact of K' goes to the re- 
lay, etc. 

When K alone is depressed, the currents of c pass from z [5 
and 4 of K') to earth, and from c (L and 2 of K) to line. 
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and the whole. Relay II, on the contrary is adjusted delicately, 
so as to respond to the weaker currents. * 
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When, therefore, the key K at the sending station is pressed 
down, the current of c is sent through the line, and passes 
through the coils of relays I and II to earth. Relay I is un- 
affected, but relay II is put in action, and the register or sounder 
Mj, in the local circuit (E u z, relay II, 3, 2, M 1: c, etc.), records 
whatever signals are given by K. 

When K' is depressed at the sending station, current is 
transmitted, and the lever of relay I deflected against the local 
contact. Thus two local circuits are closed ; the first is that in- 
cluding the battery E 2 , R, and the extra coils of relay II, by 
which the action of the line current in this relay is counteracted, 
and the lever held still against the insulated contact ; therefore 
M x does not respond to these stronger currents. The second 
local circuit is that of the sounder or register M and battery E t . 

The intensity of the counteracting battery E 2 , whose magnetic 
effect upon the armature of relay II we will call S 3 , is regulated 
by the interposed resistance R, until it balances the magnetizing 
power of the line current sent by K. 

The third case is that in which, during the manipulation of 
the two keys, both happen to be pressed down together. When 
this occurs the current S 2 of the whole battery goes through 
both the relays I and II. Relay I is put in action as before, and 
closes its local circuit and that of the counteracting battery E 2 . 
But as the opposite magnetic effect S 3 of the extra coils of relay 
II is only equal to that of S t , and since S 2 is equal the sum of 
S and S n it is evident that the relay II will be acted upon by 
the difference of the magnetic effects due to the line and the 
counteracting currents, or by S, which is precisely the same 
as that produced when K alone is depressed. The register 
or sounder M t will therefore also be set in motion. Other 
arrangements were also invented by Stark for telegraphing in the 
same direction at the same time to different stations along the 
line, both directly and by translation. 

Siemens’s method, which is very similar to that of Stark, was 
invented at nearly the same time. 

There are two serious difficulties, leaving minor ones out of 
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win unquestionably the earliest published suggestion of 
what ,s now known as the quadruplex system. 
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KRAMER’S METHOD.. 

The method invented by Kramer, shortly after the above de- 
scribed method of Stark had been made known, accomplished 
the desired result by means of another and better arrangement of 
.currents for the different positions of the keys, as follows : 

1. A negative current having a strength of 1. 

2. A positive current having a strength of 2. 

3. A positive current having a strength of 1. 

4. No current. 

To avoid the interruption, which in Stark’s method was caused 
Toy the movement of one key while a signal was being given by 
the other, Kramer made use of a device originally invented by 
Gintl (fig. 467, page 779), viz, that of keeping the battery con- 
stantly on the main circuit, but shunted by the key, so that when 



Pig. 493. 

the latter was depressed the short circuit was broken and the 
current flowed to line, but when raised the battery was again 
short circuited. 

Fig. 493 shows the manner in which the main battery L b 
was connected with the key and the line wire L I/. This plan 
-effectually disposed of the difficulty in question, but was inju- 
rious in its effect upon the batteries, as these were kept closed 
•on short circuit whenever the keys were at rest. 

The arrangement at the receiving station is shown m fig. 494. 
The currents which arrive from the sending station pass succes- 
sively through three separate relays R t , R a and R 3 , of which the 
armature levers only are represented in the figure. The arma- 
tures of Rj and R 3 are polarized, so that the former responds 
only to negative and the latter only to positive currents of any 
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strength. R 2 , on the other hand, is a soft iron or neutral relay, 
but is adjusted so as to respond only to currents having a strength 
of 2. The arrangement of the registers or sounders M t and M 2 
and the local batteries b t and b„ will be understood by reference 
to the figure. 

In a position of rest, when there is no current upon the line, 
the local battery b x is closed on short circuit, by way of relay 
levers oq and a 3 , and thus the register or sounder M t is cutout. 
The local circuit of M 2 is open at a 3 . 

When the first key alone at the sending station is depressed, 
and a negative current having a strength of 1 is sent through 
the relays, R 3 only responds. This breaks the short circuit of 
the local battery b 2 at cq and M, responds. 

When the second key alone is depressed, sending a positive 
current having a strength of 2, the relays R 2 and R 3 respond. 



The local circuit of M 2 is closed by o 3 , but no effect is produced 
upon M, by the movement of a 2 . 

When both keys are depressed simultaneously, a positive cur- 
rent of the strength of 1 goes to line, and the lever a 3 of relay 
R 3 alone responds, but this operates both M t and M 2 , the 
former by breaking the short circuit, and the latter by direct 
closing on its front contact in the ordinary manner. 

If the first key is closed and the second key worked, the line 
current is changed from negative to positive every time the 
latter is depressed. As neither of these currents has sufficient 
strength to overcome the tension of the spring of the armature 
lever a 2 , this will remain at rest as in the diagram, while <q and 
a 3 move alternately. Thus the local of Mj is constantly closed 
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through the back contact of a a , while M a responds to the move- 
ments of the second key. 

Practically, the above method of operating a register or sounder 
by closing and breaking a shunt, is a very unsatisfactory one. 
It not only exhausts the local battery with great rapidity, but 
the demagnetization of the iron cores takes place with far less 
rapidity when the battery is cut off by a shunt, even of very 
small resistance, than when it is completely interrupted by break- 
ing the circuit in the usual way, and this renders it impossible 
to receive and record the telegraphic signals with the rapidity that 
is necessary in modern telegraphy. 


EARLY METHODS OF SIMULTANEOUS TRANSMISSION IN THE 
SAME DIRECTION. 


In October, 1855, A. Bernstein, of Berlin, devised a plan for 
the simultaneous transmission of two messages in the same 
■direction, which is shown in fig. 167 . '! " ■> 

The transmitting apparatus consists of two independent cir- 
cuit preserving keys K x and K 3 in connection with batteries 
B x and B 2 , the former composed of, say 10, and the latter 20 
cells, as shown in the figure at station A. 

The movements of these keys produce three different electrical 
conditions in the line, according to their respective positions with 
reference to each other, as follows : 

1. First and second keys open. The route of the circuit may 
be traced as follows : From the earth plate G, through wire 6, 
adjustable stops 5 and 4, wire 3, to adjustable stops 1 and 2 and 
line L. This may be considered the normal condition of the 
keys, in which position no current passes to the line. 

2. First key closed and second key open. The route is from 
■earth plate G to wires 6, 7, main battery B x , thence to lever Z, 
of key K x , and wire 3 to stops 2 and 1 and line L to distant 
station as before. In this position of the keys the smaller 
battery B t only is in circuit, sending to the lino a positive or -}- 
current of — |— 1 0. 

■ 3. Second key closed and first key open. The route now is 






BERNSTEIN’S METHODS. 


833 


and t0 battery B 2 , and lever L of kev K th 1 
wire 9 to stop 1 and lino 7 + j. . I 1 > thence by 

the keys theWer b^terv B° o ^ ^ ** * 

a positive or + Current of + 20 7 “ “ ClrCUlt ’ t0 line 



Fg. 495 . 

£ P ,r : lh ““ “» line L 

batteries are in circuit sesiclinsr tc’r P ”“" both 

Of + 30 ’ S t0 lme a P° sitive or + current 

.-dsrc b “' s, 



838 DOUBLE TRANSMISSION IN THE SAME DIRECTION. 

more securely by spring against stop P t) thus preventing a 

signal being given on sounder S r 

Armature a 2 of relay M 2 is carried from stop P 2 to o, because 
the strength of the line current, viz. : — 10, added to that of the 
auxiliary local (— 10), is sufficient to overcome the tension of 
retractile spring s 9 , thus breaking the shunt, and causing local 
battery f 2 to operate the sounder S 2 . 

It will here be observed that when armature a 2 connects with 
stop o, the auxiliary local of relay M 3 is closed, the strength of 
which (viz. : -\- 10) being the same as that from the line, but o 
opposite polarity, it only serves to substantially neutralize the 
effect of the latter upon relay M 3 , and armature o 3 is held 
inactive by the retractile spring s 3 . 

3. Keys K t and K 2 , both depressed. 

A positive or -j- current of -j- 20. 

Armature a t of relay M t is caused to move forward, thus 
breaking the shunt, and allowing a current from local battery l x 
to operate sounder S 3 . The line current in this case is of a 
polarity, and sufficiently powerful to completely neutralize the 
effect of the auxiliary local R 2 and exert a force upon relay M 2 , 
tending to attract its armature ci 2 ; but the latter is held in the 
position shown, against stop P 2 , by the retractile spring s 2 . 

The armature a 3 of relay M 3 is carried from stop P 3 to stop 
o., because the line current is sufficiently powerful to overcome 
retractile spring s 3 , thus breaking the shunt and permitting 
sounder S 2 to respond. 

Practically, the method of using one receiving instrument 
having three armatures is a very unsatisfactory one, for the 
reason that the effective attraction of the electro-magnet for any 
one of two or more armatures is materially lessened whenevei 
one of the others is in contact, or nearly in contact, with its 

P The manner of operating a register, or sounder, by closing 
and breaking a shunt, as in the system above described, would 
render it impossible to receive and record the signals with accu- 
racy at any considerable degree of speed. 
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The use of three independent receiving instruments, though 
free from the objections just mentioned, does not obviate the 
difficulties which were inherent in the systems of simultane- 
> ous transmission in the same direction, invented by Stark 

and Siemens, in 1855, and which by the latter were considered 
insurmountable. 

During the same year that Bernstein invented the methods of 
simultaneous transmission in the same direction, which we have 
described, Dr. J. Boscha, Jr., of Leyden, was engaged in the 
solution of the same problem. Boscha at first made use of 
three receiving instruments, two of them having polarized arma- 
tures, and the other a neutral armature. 

To obviate a defect in this arrangement, caused by a reversal 
of the current upon the line, when a signal was being received 
upon the neutral relay, he subsequently devised the plan shown 
in fig. 497 in which all three relays are polarized. The opera- 
tion of the transmitters K t and K 2 gives rise to three distinct 
electrical conditions of the line. 

First: K x and K 2 both open. No current. 

The armatures of the relays B 3 , K 2 and E 3 remain in the 
position indicated in the figure, the local circuit of battery e x is 
open, and a shunt being closed around the battery e 2 , sounders 
S 3 and S 2 are consequently inoperative. 

Second: K, closed and K 2 open. Current = — 2. 

This current causes E, and E s only to respond ; the former, 
immediately after breaking the shunt around battery e 2 , closes 
the local circuit of battery e x , thus operating sounder S r A 
signal upon S 2 is prevented by B 3 opening the local circuit of 
battery e 2 , at the same time that the shunt around the latter is 
broken by B r 

^ Third: K t open and K 2 closed. Current = -j- 1. 

This current causes B 2 alone to respond, thus breaking the 
shunt around local battery e 3 , and recording the signal upon 
sounder S 2 . 

Fourth : K, and K 2 both closed. Current -|- 1 — 2 = 1. 
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This current causes R x only to respond, which, by first break- 
ing the shunt around battery e 2 , and then closing the circuit of 
battery e 1} causes the respective sounders S 2 and to respond. 

In 1861, Edward Schreder, 1 of Vienna, published the following 
description of his improved method for the simultaneous trans- 
mission of two messages in the same direction (fig. 498) : 

The transmitting devices consist of two continuity preserving 
keys, K t and K 2 , the operation of which gives rise to three dis- 
tinct electrical conditions of the line, as follows : 







Fig. 497.1 


First : Keys K, and K 2 , both open. No current. 

Second: K t closed, and K 2 open. Current = — 2. 

Third: K t open, and K 2 closed. Current = + 1. 

Fourth : K* and K 2 both closed. Current = — 1. 

At the receiving station Schreder makes use of two relays, one 
of which is provided with two polarized armatures, and the other 






1 Zeitsclirift des Deutscli-Oesterreichischen Telegraplien-Vereins, herauagcgeben 
in dessen Auftrage von dor Koniglich Preussischen Telegraphen-Direction. 

Redigirt von Dr. P. Wilhelm Brix. VoL VIII. Berlin, 1861. Pago 85. 
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a single neutral armature, the former being known as the Stohrer 
relay, illustrated and described on page 542 of 11 Electricity and 
the Electric Telegraph.” 

Schreder also used a recording instrument, or sounder S 2 , 
wound differentially, which, together with the sounder S t were 
controlled and operated by the relays 11 , and 11 2 , as hereafter 
explained. 

It is obviously essential that sounder S t should respond solely 
to the movements of the key K lt and sounder S 2 to the rnove- 



Fig. 498. 


ments of key K 2 , while both S t and S 2 should respond when 
K, and K 2 are simultaneously depressed at the sending station. 
The manner in which this is accomplished will be understood by 
reference to the drawing, and the following explanation of the 
effect of the before mentioned electrical conditions of the line 
upon the relays, at the receiving station : 

First: K, and K 2 open. No current 

The armatures a t and a 2 , of relay Rj, and armature a 3 of the 
rnlay It 2 , rest in the position shown. The local circuits being 
open, sounders S, and S 2 are consequently inoperative. 
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Second : K, closed, and K 2 open. Current = — 2 B. 

The current in this case is of the right polarity, and of suffi- 
cient strength to actuate the relays R t and R 2 , causing armature 
of the former, and armature a 3 of the latter, to make con- 
tacts with their respective stops o t and o 3 , thus closing the local 
circuit of battery e, and sounders S t and S 2 . In order, however, 
that sounder S x alone should respond, it is essential that arma- 
tures a 1 and a 3 , of relays R, and R 2 , should move simultane- 
ously, that is to say, a 3 should make contact with its front stop 
o 3 at the same time that a,, of relay R t , makes contact with its - 
front stop o v otherwise a false signal will be recorded upon 
sounder S 2 , around the cores of which two paths are provided 
for the current to pass, but by a simultaneous movement of the 
armatures and a 3 the current passing through sounder S 2 is 
divided, each half passing around its cores in opposite directions, 
thereby rendering the latter inoperative. Armature a 2 , or relay 
R s , is held more firmly in the position shown in the figure, the 
local circuit of battery e, remaining open between a 2 and 
stop o 2 . 

Third: K, open, and K 2 closed. Current = +B,. 

The polarity of the current in this case is such as to cause the 
armature a 2 , of relay R t , to make contact with stop o 2 , thus 
closing the local circuit of battery e v which, passing around one 
half only of sounder S 2 , causes the latter to respond. 

Armatures a 1 and a 3 , of relays R, and R 2 respectively,, 
remain in the position shown, thus rendering Si inoperative. 

Fourth : Kj and K 2 closed. Current = — B. 

In this case armature a 2 , of the relay R n remains in the posi- 
tion shown, the local circuit of battery e 3 being open at point o„. 
This current not being of sufficient strength to overcome the 
retractile force of spring s, of armature a 3 , the latter also remains 
upon its back stop. Armature (ij, of relay R 1; is, however, 
caused to move forward, and make contact with its front stop o lr 
thus closing the local circuit of battery e, which, circulating 
through sounder S t and one half of sounder S 2 , causes them 
both to respond. 


* CHAPTER XL. 

edison’s quadruples telegraph. 

The quadruplex system of telegraphy, by means of which four 
• communications, two in each direction, may be simultaneously 

tiansmitted over a single wire, has, within a few years, found 
very extensive practical application upon the lines of the 
Western Union Telegraph Company, and is at the present time 
operated upon 160 lines, between almost all of the principal 
cities in the country. 

The distinguishing principle of this system consists in com- 
bining at two terminal stations, two distinct and unlike methods 
of single transmission, in such a manner that they may be 
carried on independently upon the same wire, and at the 
same time, without interfering with each other. One of these 
methods of single transmission is known as the double current, 
system, and the other is the single current or open circuit system. 
In the double current system the battery remains constantly in 
connection with the line at the sending stations, its polarity 
being completely reversed at the beginning and at the end of 
every signal, without breaking the circuit The receiving relay 
- is provided with a polarized or permanently magnetic armature, 
but has no adjusting spring, and its action depends solely upon 
the reversals of polarity upon the line, without reference to the 
strength of the current In the single current system, on the 
other hand, the transmission is effected by increasing and 
decreasing the current, while the relay may have a neutral or 
soft iron armature, provided with a retracting spring. A better 
form, however, for long circuits, is that of the polarized relay, 
especially adapted to prevent interferences from the reversals; 
sent into the line to operate the double current system. In this- 
system, therefore, the action depends solely upon the strength 

% 
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of the current, its polarity being altogether a matter of indiffer- 
ence 

It will thus be apparent that by making use of these two 
distinct qualities of the current, viz., polarity and strength, com- 
bined with the duplex principle of simultaneous transmission in 
opposite directions, four sets of instruments may be operated at 
the same time, on the same wire. This method possesses, more- 
over, the important practical advantage that the action of each 
of the receiving relays is perfectly independent. Each receiving 
operator controls his own relay, and can adjust it to suit himself 
without interfering with the other. 

Fig. 499 shows the quadruplex apparatus, as arranged upon 
the bridge plan, which was at first employed by the Western 
Union Telegraph Company in 1874, when the system was placed 
upon its lines. 

T, is a double current transmitter or pole-changer, operated 
by an electro-magnet, local battery e t and finger key K r The 
office of the transmitter T t is simply to interchange the poles of 
the main hatterv E,, with respect to the line and ground wires, 
whenever the key K t is depressed ; or, in other words, to reverse 
the polarity of the current upon the line by reversing the poles 
-of battery E r By the use of properly arranged spring contacts, 
s 2 , this is done without at any time interrupting the circuit 
Thus the movements of the transmitter T t cannot alter the 
strength of the current sent out to line, but only its polarity or 
direction. The second transmitter, T 2 , is operated by a local 
circuit and key K 2 in the same manner. It is connected with the 
battery wire 12, of the transmitter T t , in such a way that when the 
key K 2 is depressed, the battery E t is enlarged by the addition 
-of a second battery, E 2 , of two to three times the number of 
cells, by means of which it is enabled to send a current to the 
line of three or four times the original strength, but the polarity 
of the current with respect to the line of course still remains, as 
before, under control of the first transmitter T 1 . 

At the other end of the line are the two receiving instruments 
and R 2 . It, is a polarized relay with a permanently mag- 
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netic armature, which is deflected in one direction bj- positive, 
and in the other by negative currents, without reference to their 
strength. This relay consequently responds solely to the move- 
ments of key Kj, and operates the sounder S t by a local circuit 
from battery L x in the usual manner. Relay E 2 is placed in the 
same main circuit, and is provided with a neutral or soft iron 
armature. It responds with equal readiness to currents of either 
polarity, provided they are strong enough to induce sufficient 
magnetism in its cores to overcome the tension of the opposing 
armature spring. The latter, however, is so adjusted that its 
retractile force exceeds the magnetic attraction induced by the 
current of the battery E t , but is easily overpowered by that of 
the current from E t and E 2 combined, which is three or four 
times as great. Therefore, the relay E 2 responds only to the 
movements of key K 2 and transmitter T 2 . 

The same difficulty which troubled former inventors arises- 
again in this connection. When the polarity of the current 
upon the line is reversed during the time in which the armature 
of B 2 is attracted to its poles, the armature will fall ofl for an 
instant, owing to the cessation of all attractive force at the , 

instant when the change of polarity is actually taking place, and 
this would confuse the signals by false breaks if the sounder 
were connected in the ordinary way. By the arrangement shown 
in the figure, the armature of the relay R 2 makes contact on its 
back stop, and a second local battery L 2 operates the receiving 
sounder S 2 . Thus it will be understood that when relay R 2 
attracts its armature, the local circuit of sounder S 2 will be 
closed by the back contact of local relay S ; but if the armature 
of R 2 falls off, it must reach its back contact, and remain there 
long enough to complete the circuit through the local relay S- 
and operate it before the sounder S 2 will be affected. But the , 

interval of no magnetism in the relay R 2 , at the change of 
polarity, is too brief to permit its armature to remain on its back 
contact long enough to affect the local relay S, and through the 
agency of this ingenious device the signals from K 2 are properly 
responded to by the movements of sounder S 2 . 
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By placing the two receiving instruments R t and R 2 in the 
bridge wire of a Wheatstone balance, and duplicating the entire 
apparatus at each end of the line, the currents transmitted from 
either station do not ^affect the receiving instruments at that 
station. Thus in fig. 144-the keys K 4 and K 2 are supposed to 
be at New York, and their movements are responded to only by 
the receiving relays R t and R 2 at Boston. The duplicate parts 
which are not lettered operate in precisely the same manner, 
but in the opposite direction with respect to the line. 

In applying this system of quadruplex transmission upon lines 
of considerable length, it was found that the interval of no mag- 
netism in the receiving relay R 2 (which, as before stated, takes 
place at every reversal in the polarity of the line current) was 
greatly lengthened by the action of the static discharge from the 
line, so that the employment of the local relay S was not suffi- 
cient to overcome the difficulties arising therefrom. A rheostat 
•or resistance X t was therefore placed in the bridge wire with the 
receiving instruments R, and R 2 , and shunted with a condenser 
c of considerable capacity. Between the lower plate of the con- 
denser and the junction of the bridge and earth wire a*Paddi- 
tional electro-magnet r was placed, acting upon the armature 
lever of the relay R 2 , and in the same sense. The effect of this 
arrangement is, that when the current of one polarity ceases, the 
condenser c immediately discharges through the magnet r, which 
acts upon the armature lever of relay R 2 , and retains it in posi- 
tion for a brief time before the current of the opposite polarity 
arrives, and thus serves to bridge over the interval of no mag- 
netism between the currents of opposite polarity. 

It will be seen that the combination of transmitted currents in 
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Here we discover another very important practical advantage 
in the system under consideration, which is due to the fact that 
the difference or working margin between the strengths of cur- 
rent required to produce signals upon the polarized relay and 
upon the neutral relay, respectively, may be increased to any 
extent which circumstances render desirable. Within certain 
limits, the greater this difference the better the practical results, 
for the reason that the range of adjustment of the neutral relay 
increases directly in proportion to the margin. The ratio of the 
respective currents has been gradually increased from 1 to 2 to 
as high as 1 to 4, with a corresponding improvement in the 
practical operation of the apparatus. 

From what has been said, therefore, it will be seen that before 
it became possible- to produce a quadruplex apparatus capable 
of being worked at a commercial rate of speed upon long lines, 
it was essential that its component parts should have arrived jit 
a certain stage of development. When, in the early part of 1872, 
simultaneous transmission in opposite directions was for the first 
time rendered practicable upon long lines by the combination 
therewith of the condenser, the first step was accomplished. It 
now only remained to invent an equally successful method of 
simultaneous transmission in the same direction, which, as we 
have seen, was done in 1874. The application of one or moie 
of the existing duplex. combinations to the new invention, to 
form a quadruplex apparatus, soon followed as a matter of 
course. 

The following method of simultaneous transmission in the 
same direction was invented in December, 1875. 

Fig. 500 is a diagram of the apparatus as arranged for quadru- 
plex transmission. The lever t v with its appendages, constitutes 
the first or single-point transmitter, which is the same as that of 
the Stearns duplex, being operated by an electro-magnet T u local 
battery t and key K r The second or double-point transmitter 
consists of a quadrangular plate of hard rubber, E, mounted 
upon an axis, and capable of being oscillated by the arm e, 
which is rigidly attached to it By means of a spring e v the 
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arm e presses upon a roller fixed upon one end of the lever d, 
which forces the other end of the lever against the stop d v The 
lever d carries the armature of the electro-magnet T 2 , which, like 
the single point transmitter, is operated by a local battery and 
key K 3 . The oscillating plate E has four insulated contact 
points _/ g,f lt g j, upon its respective angles. The contact levers- 
F and G are mounted on axes at each end of the plate E, and 



Fig. 500. 


are pressed against it by springs s 2 . When the transmitter is 
_ in a position of rest, as shown in the figure, F is in contact with 

/and G with f t , and the parts are kept in this position by the 
action of the spring e v When key K 2 is depressed, the arm e 
is raised by the action of the electro-magnet T 2 upon the bent 
lever d ; this turns the plate E upon its axis, and brings F into 
contact with g and G with g x 

i 
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The President : — The first paper of this evening is hy Prof. 
W. Elwell Goldsborough on “Air-Gap and Core Distribution.” 
Owing to the inability of Prof. Goldsborough to be here, Dr. 
Sheldon has kindly consented to read an abstract of the paper. 
[See page 680, vol. xvii, for paper and discussion.] 

The next paper is by Mr. William B. VaUsize, “ A New Page- 
Printing Telegraph.” 
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A NEW PAGE-PRINTING TELEGRAPH. 


BY WILLIAM B. VANSIZE. 


The problem of automatically recording telegraph message* 
in Roman type is one that has fascinated inventors almost from 
the days of Morse. Royal E. House invented a type printing 
telegraph, which was in successful operation in this country in 
competition with the Morse and Bain systems prior to 1857. 
Many years ago the stock-ticker Was perfected, and the Hughes, 
a tape printing telegraph, and several modifications of it have 
been employed for a long time with success by various tele- 
graph administrations, chiefly on the Continent of Europe. But 
it is only within the last year or two, almost at the close of the 
19th century, that the problem of constructing a long- distance, 
high-speed, page-printing telegraph has been solved. A print- 
ing telegraph of this kind has recently come to my attention. 

It has received the commendation of practical men in the 
telegraph service, and is believed to be of such simplicity and 
merit as to win for itself and maintain a position among the 
apparatus and instruments in constant use on commercial tele- 
graph lines. The arrangement referred to lias been devised and 
constructed by and under the direction of Donald Mnrray, an 
Australian journalist, without prior practical experience in tele- 
graph work. 

A Retrospect. 

Looking back over the last thirty years, a substantial part of 
which time has been spent in the service of the large telegraph 
corporations, I can recall but comparatively few arrangements of 
apparatus which have passed the experimental stage and gone 
into commercial uso. In 1809 there was the well known Morse 
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key and spaced alphabet, with the relay and sounder, and in some 
few instances the embossing register at way stations. In 1872 or 
1873, circuits were equipped with balanced receiving apparatus 
and continuity pieserving transmitters for duplex transmission. 
A little later, reversals of current were used for one set of sig- 
nals and variations in current strength for another set of signals, 
affording two transmissions in the same direction. I’y duplexing 
this last named arrangement the quadruplex was brought to a 
more or less satisfactory condition through the efforts of Edison, 
Jones, Nicholson, Prescott, Gerrit Smith and others. About 1875 
there was introduced on the lines of the Atlantic and Pacific 
Telegraph Company an automatic system of transmission im- 
proved by Little and Edison, employing a perforated paper strip 
at the transmitting station, and a chemically-prepared paper strip 
to record the Morse characters at the receiving station. Some 
years later the Wheatstone system was first employed by the 
Western Union Telegraph Company. Later Mr. Delany’s ar- 
rangement for distributing a single main line between a number 
of sending and receiving operators at separated stations was em- 
ployed on a special line between Boston and Providence. Nu- 
merous systems of printing telegraph, recording upon a strip of 
paper and upon a pago have boon patented and exploited bv 
corporations organized for that purpose. Tim Phelps motor 
printer, in this country, and the Hughes printing telegraph upon 
the Continent of Europe, both recording upon a strip, have had 
more or less extensive employment. 

It is undoubtedly objectionable to use a perforated strip for 
transmitting purposes; but when to this is added a received 
record to be translated, there exist objections which only other 
merits, as in the caso of the Wheatstone apparatus, partially com- 
pensate. At the other extreme is the simple Morse requiring no 
added time interval for translation at either end of the circuit; 
the operation of transmitting and recording being substantially 
co-extonsive with the time in transit. 

Ukcknt Dnv er.oi’MKNTs. 

The later improvements in printing telegraphs have been 
directed to finding a substitute for the direct manual operation 
of the key-board and the employment of automatic transmission, 
like that of the Wheatstone system, by the use of perforated 
tape. The work of tho operators in transmitting messages is 
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thus first stored in the perforated tape, produced at any con- 
venient speed, and the automatic transmission may take place at 
a high and uniform rate, the line and receiving instruments 
being worked to their full capacity. Another means for over- 
coming the delay due to direct manual transmission is to divide 
up the use of the line among several operators, a locking device 
holding the lino for an interval at the service of each in turn. 
In this caso while tho speed of the operator may be slow, the 
total uso of tho lino and instruments is greater than one operator 
could i achieve, working at his highest rate. There are two ar- 
rangements of apparatus now receiving attention employing the 
transmitting tape ; that of Charles L. Buckingham, and that of 
Donald Murray, the latter here under consideration. The 
French system of Emile Baudot and the American system of 
Professor Rowland employ an arrangement for dividing the use 
of the line among several operators. 

What telegraph officials really need is the simplicity of the 
Morse system combined with increased speed of transmission and 
economy of time between the transmitting customer and his ad- 
dressed correspondent. Up to the present time nothing has sur- 
passed the Morse for this purpose. Wo may economize time on 
tho wire by the Wheatstone, by tho chemical automatic system 
referred to, or by tho use of Dolany’s multiplex system ; wo can 
provide for a special cla^of telegraph business by adopting 
some of the high speed transmitting systems like those contem- 
plated by Professor Crehore, or by Delany’s modification of the 
chemical automatic. For these high speed systems requiring 
preparation for transmission at one end and translation for deliv- 
ery at tho other cud, a demand must be created by the require- 
ments of a class of business fo be transmitted and delivered fast- 
er than the mail, and somewhat slower than the transit time of 
the Morse system. 

In the recent development of Morse there is an analogy be- 
tween the contest, between armor and armor-piercing projectiles 
on the one hand and the transmitter and receiver of the 
Morse code on the other. In the case of armored vessels an in- 
crease in the thickness or resistance of the armor has been 
answered by increased capacity for penetration by the projec- 
tile, and vice versa. In the early days the embossing or record- 
ing register could easily record the most rapid Morse sender. 
When receiving by sound it is an effort to keep up with the 


10 VAN81ZE ON PAGE-PRINTING TELEGRAPH. [Jan. 25, 

speed of a rapid sender, whore the receiver uses pen to record in 
script. When the typewriter is substituted for the pen, the 
receiver can more than keep pace with the sender ; if we intro- 
duce automatic Morse transmission we surpass the power of 
the human ear to receive and translate to the typewriter. If we 
transmit mechanically and record mechanically by means of a 
typewriter we shall have eliminated those human agencies with 
their limitations, and that is what Mr. Murray has done in a very 
complete and satisfactory manner. 

Before further considering Murray’s arrangement I want to 
assign due credit to my friend Clias. L. Buckingham, who has a 
marvelously ingenious system in commercial use on the lines of 
the Western Union Telegraph Company. The received record 
is made in print on the ordinary telegraph blank ; the transmis- 
sion is by means of a perforated paper strip. It has a maximum 
capacity of about 100 words a minute on a circuit between Mew 
York and Chicago. The circuit can he duplexed to double the 
stated capacity. Its use, I believe, is successful, and commer- 
cially so. 

Mu kray's System — Transmitting Arrangement. 


Mr. Murray employs a special alphabet, perforating tho trans- 
mitting tape with a key-board perforator, having a separate 
movable lever for each character; each character occupies an 
unvarying linear space on the tape, and consists of live per- 
forated and unperforated subdivisions of such space. The dif- 
ference in the number and succession of these subdivisions or 
perforations imparts tho designating characteristics. There arc 
no spaces between successive letters or characters. Either makes 
and breaks, or reversals can be used in transmitting. It is to 
this fundamental fact — all letters of the same length — that the 
success of the system is due. Each letter occupies half an inch on 
tho transmitting tape, and a similar length on the receiving tape. 
The result is that a comparatively simple transmitting tape per- 
forator worked by an ordinary typewriter key board is rendered 
possible; there is no necessity for employing a complicated dif- 
ferential paper feed mechanism to provide for letters of varying 
length. In connection with tho ordinary typewriter key board 
there is a group of ten punches, one punching magnet, and one 
spacing magnet, controlling a motor-driven escapement. 
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The Receiving Apparatus. 

At the receiving station there is an electro-magnetic perforat- 
ing device which accurately reproduces the transmitting tape by 
producing corresponding perforations and spaces. This received 
perforated tape passes from the receiving perforator into the type- 
writer operating device. This typewriter operating device con- 
sists of five longitudinally reciprocating bars or “combs,” 39, Fig. 
1, presenting five pointed terminals, 40, to a perforated plate or die; 
38. l'he perforated tape passes between the surface of the perfo- 
rated* plate and the pointed terminals of the bars. The pointed 
terminals of these bars register respectively with the five holes in 
the die. The tape is moved along between the die and the 
pointed ends of the bars step by step, the length of a letter or 
character at each step, say one-half inch. When perforations in 
the tape coincide with the pointed ends of the bars and corre- 
sponding perforations in the plate and die, and the plate is 
moved toward the pointed ends of the bars, the bars are or may 
be separated into two groups ; one group is moved longitudin- 
ally, corresponding with the unperforated subdivisions of the 
tape, the other group, project through the perforations in the 
tape and in tho die, and are unmoved. Lying over the five bars 
or “combs” at right angles thereto, are a series of thin metal 
stripB, 41; each strip is mechanically connected with its individual 
kejr lever on the typewriter. The upper surface of the five bars 
first described are notched arbitrarily. These notches are caused 
to be aligned below any one of the strips under the control of the 
perforated tape and die ; when any one of the strips drops into 
a groove a motor-driven cam engages it and produces a movement 
of the typewriter lever. The movement of the -die and paper 
tape and of the typewriter key-lever is produced by motor-driven 
cams. It will be seen that this mechanism will operate not only 
a typewriter, but any keyboard machine such as a typesetting 
machine or linotype. The perforated receiving tape is therefore 
available for setting type automatically. 

The General Diagram. 

In the general diagram (Fig. 1) shown, there is the apparatus 
at the transmitting station connected by a single main line 9 
with tho apparatus at tho receiving station. I have placed a 
double marginal line around the apparatus at the transmitting 
station to distinguish it. The vibrating reed 1 is in a local cir- 
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6 and 7 are reciprocating rods engaging respectively with oppo- 
site terminals of the centrally pivoted pole changing switch arm 8. 
The parts shown are all essential parts of the well known 
Wheatstone transmitter, which is here used practically without 
alteration, except that the prickers 4 and 5 are arranged to move 
or reciprocate together instead of alternately, thereby enabling any 
described multiple of a single impulse to be transmitted. Tho 
ordinary arrangement of tho Wheatstone transmitter can only 
transmit unit signals or odd number multiples theroof ; it is 
practically an alternating current generator. The Wheatstone 
signals have to be built up by omitting a positive or negative 
impulse, hence an ordinary Wheatstone transmitter can transmit 
a dot or a dash equal to three or five dots, but cannot transmit a 
dash equal to two or four dots. Mr. Murray, to avoid this diffi- 
culty, arranges the prickers to reciprocate together instead of 
alternately. There is thus obtainable, transmitted impulses or 
dashes equal to one* two, three, four, or five dots, with corre- 
sponding spaces. 

In transmitting, the number of impulses thrown upon the 
main line is minimized by producing the impulses locally at the 
receiving station, and employing only sufficient main line im- 
pulses to determine tho action of tho perforator. At the receiv- 
ing station tliero is, there fore, a main lino relay to determine tho 
action of tho punching magnot, and a governing relay which op- 
erates to maintain unison between the main line impulses as they 
arrive and corresponding impulses in the local circuit. For the 
purpose of creating these local uniform impulses there is a 
vibrating reed, 11, operated by an electro-magnet, 10. The cir- 
cuit of this magnet extends from the local battery 18 through 
the reed 11, contact point 14, wire 24, magnCt 10, wire 25, arma- 
ture 26 of the governing relay, thence by way of the points 27 
or 28, and wire 29, to the battery. The precise operation of the 
governing relay I will describe presently. The receiving perfor- 
ator is composed of a punching magnet and a spacing magnet; 
the punching magnet operates a spring-retracted pivoted arma- 
ture bar, 33, mechanically connected with the punch 34, recip- 
rocating through a guide block and engaging the tape 32 
upon the surface of a suitable die, over which the tape passes. 
The tape is fod along by a star wheel located on a motor- 
driven shaft, 35, and upon this shaft is an anchor escape- 
ment under control of the spacing magnet. The vibrating 
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reed 11 alternately makes and breaks the local circuit of the 
spacing magnet ; this circuit extends from battery 17 to the 
reed 11, contact spring 15, wire 30, through tho magnet and 
wire 31 to the battery. The punching magnet is in a local cir- 
cuit with a break point operated by the vibrating reed 11 and 
controlled by break points of the punching relay, so that while 
the reed is continually generating local circuit impulses, these 
impulses are effective to operate the punching magnet at such 
times oidy as the punching relay is closed upon its front con- 
tact. This local circuit passes from the battery 17 through reed 
11 to contact point 16, thence by wire 19, armature bar 20, contact 
21, wire 22, through the punching magnet, and wire 23 to the 
battery. It will thus be seen that the reed 11 is continually 
making and breaking two circuits alternately ; first, that of the 
spacing magnet, which is a continuous operation; and second, 
that of the punching magnet, which is an intermittent opera- 
tion, rendered so by the action of the punching relay. This 
punching relay and also the governing relay may be either neu- 
tral relays responsive to makes and breaks, or they may be polar- 
ized relavs responsive to reversals of current. As the reed 11 
vibrates, the electric impulses in tho spacing magnet circuit per- 
mit a steady progressive movement of the tape 36. Upon the 
arrival of an impulse of current from the transmitting station, 
the contact points 20 and 21 of the punching relay are held 
closed for one, two, three, four or five times the time interval of 
one dot length, and while this relay circuit breaker is closed, the 
punch 31 operates to perforate the tape as many times succes- 
sively as permitted by the time length or duration of the trans- 
mitted impulse upon the main line. Mr. Murray has thus avoid- 
ed the necessity of transmitting over the main line all impulses 
necessary to produce spacing, and all but a fractional part of tho 
impulses necessary to produce the perforations. It is of vital 
importance, however, to preserve unison between the arriving 
transmitted impulses in the main line, and the, local punching 
and spacing impulses at the receiving station. This is done in 
the following manner : 

ITow Unison is Maintains:!). 

The governing relay operates a circuit breaker, 26, moving 
between two fixed contacts, 27 and 28, electrically connected & 
the same circuit terminal, so that the moving contact in going 
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from one to the other operates to open the circuit during its 
time of transit only. I have referred to this briefly as “ arma- 
ture transit time.” This break in the local vibrator circuit takes 
place at the beginning and end of each main line signal, and as 
the main line signals arrive at a uniform rate and are of unit or 
multiple unit duration, the governing relay operates its break- 
point at uniform unit intervals or multiples of these intervals. ' 
In the same circuit in which this break-point operates, there is 
also the break-point 14 of the motor magnet 10, which works on 
the familiar buzzer principle. There are thus two break -points y 
in the same circuit. If they open and close together, then full 
vibratorv impulses flow through the motor magnet. If, on the 
other hand, the rate, of vibration of the reed tends to accelerate, 
or the rate of the arriving current signals tends to lag, then the 
two breaks occur more or less alternately and consequently less 
current gets through — the impulses are clipped and the rate of 
vibration of the reed is reduced. In practice, the receiving 
vibrator is set to go one or two per cent, faster than the rate of 
the arriving signals, and then the governing action of the two 
interfering break-points in the same circuit results in the estab- 
lishment of a steady dynamic balance between the accelerating 
tendency of the reed and the retarding tendency of the arriving 
main line signals. By this arrangement tho necessity for send- 
ing correcting impulses over tho main line to secure synchronism 
is avoided, the correcting impulses being obtained locally with 
the co-operation of the main line signals themselves. 

It is to be understood that movable weights are present upon 
each reed, that of the transmitting station and that of the re- 
ceiving station, and by varying the position of the weight upon 
the reed, the rate of vibration and the rate qf transmission may 
be changed. At the receiving station there is provided means 
whereby the rate of vibration of the reed may be varied in har- 
mony with variations in current in its motor magnet circuit. 
Under normal conditions 1 with a motor magnet and circuit 
operated by break points carried by the reed, an increase of cur- 
rent, resulting in increased magnetic effort, will decrease the 
rate of vibration, and, conversely, a decrease of current resulting 
in decreased magnetic effort will accelerate the rate of vibration. 
This is believed to be due to eddy-currents generated by the 
magnetic field of force and the movement of the reed in such 
field. The action described while it has a damping effect, is of 
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no practical use as a means of regulation for tlio work to which 
the. reed is here put, because of its exceedingly limited range 
It- is necessary m maintaining unison to have a considerable 
range of variation in the speed of this reed, such variation in 
speed to be attained in response to variation in the length of cur- 
rent impulses of uniform strength. 

Constrained Vihuation oV the Reed. 

To secure this result, there is placed at or near the free end 
and upon the opposite sides of the reed, resilient stops, shown at 

f 1 . . ' l llese 6 P rln S s recei ^ the reed on each side with a 

cushioning effect and impart an initial return movement. In 
explanation of tins result it is to be recalled that the rate of 
vibration of arced varies with its length, mass, and the distil- 
but ion of such mass; increase of current in the motor magnet 
circuit increases the amplitude of vibration without varying the 
speed beyond the slight electro-magnetic damping elfect already 
described. The energy imparted to the reed by the motor. nag 
net is dissipated by the air resistance and molecular friction in 
the reed ; an increase in the propelling energy brings a 
corresponding increase in the dissipation noted." Therefore 
while he nn.pl, tmle of vibration is widened, the speed is notin- 
Ji easeih If fixed limiting slops be provided, to limit the ampli- 
tude of vibration, the energy of the reed cannot then he dissi- 
pated in the manner first described to the same extent, and there 
results an increase in the rate of vibration, while a portion of the 
energy imparted to the reed is dissipated in heat generated at 
e point of impact, lo avoid this loss and further increase the 
late of vibration, the energy which would otherwise he lost at a 
rigid contact is stored in the resilient devices, 12 and 13 , already 
ie erred to, to cushion the impact of the reed, and impart an 
mtial return movement. By this expedient, the movement of 
he iced is rendered smooth and uniform ; it, is freed from the 
te, faience dno to the impact with a rigid stop, which acts to 
•1 and dl8tn, - b the normal rate of vibration, and its rate may he 
varied by varying the current impulses 

In further explanation of this device wo may recall the fact 
that within he limits of elasticity, a helical spring varies in 
length in arithmetical ratio with the force extending it ; that is 
to say, if a helical spring extends one inch with a weight of one 
pound, it will extend two inches with the weight of two pounds 
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and so on. Within restricted limits the same rule holds good 
with simple flat springs of uniform thickness, like those com- 
monly employed for electrical contact ptifposes. It has been 
found by experiment that springs of this kind, whether arranged 
for tension or for compression, do not vary the rate of vibration 
of the motor-driven reed to any appreciable extent in response 
to variations of current in the motor magnet circuit ; but if 
resilient stops are constructed and arranged, like 12 and 13, to 
rapidly compound tlieir resistance to the impact of the reed, they 
are practically operative for the purpose of varying the rate of 
vibration in response to variation in current. 


CURVES OF VIBRATION OF REED 


A = CONSTRAINED VIBRATION B ■ FREE VIBRATION 
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Curves ok Vibration ok Reed. 

I have here a diagram [Fig. 2] showing the action of a reed 
when free to vibrate without limiting stops, as compared with 
the action of the same reed operating under the constraint im- 
parted by the tapering springs, called resilient limiting slops. 
The figures were obtained by varying the amount, of current 
flowing through the reed magnet coils and then measuring the 
amount of tape fed through the perforator under control of the 
reed. The tape, is fed forward one step for each vibration of 
the reed, and its extent therefore gives an exact record of the 
rate el vibration per minute. The receiving vibrator and other 
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The reed did not, vibrato reliably under 100 milliamperes, and 
even with that current it was feeble. The vibration did not be- 
come fairly strong until 125 niilliainperes was reached. The 
figures and the curves indicate that the speed increases with de- 
crease of rent below 150 milliamperes. This was possibly 
due to the electro-magnetic damping effect of the iron armature 
vibrating in the magnetic field. Actual trial lias shown that this 
elfect is too feeble and unstable to be used for governing the rate 
of the reed by possible variation in the current. A more posi- 
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five and reliable result was required, and it was supplied by the 
resilient limiting stops. It will also be seen by the diagram that 
above 150 milliamperes the rate of vibration of the reed is uni- 
form irrespective of the amount of current when the reed is not 
constrained by the resilient limiting stops, lliis is indicated in 
the straight horizontal portion of the curve b. Curve A shows 
the effect of the resilient limiting stops in causing an almost uni- 
form acceleration of the speed of the reed in accordance with the 
increase of current. With respect to the curve A the variation 
in words per minute between extreme points is from 103 words 
with 100 milliamperes to 123 words with 350 milliamperes, and 
with respect to the curve n the variation in words per minute is 
from 103 words at 100 milliamperes to 101 words at 350 milli- 
amperes, a perceptible decrease in the word rate, with an in 
crease of times in the strength of current. 

FORMS OF RESILIENT STOPS 
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Fig. 8. 


The forms of limiting'stops experimented with and heretofore 
referred to aro shown upon the diagram “ Forms of resilient 
stops” [Fig. 3], Nos. 1 and 3 are practially ineffective for the 
purpose intended ; No. 2 is susceptible of some beneficial use, 
while No. 4 is a practically successful arrangement, and the one 
to he preferred. / 

Ti.w TT nit an NT HlAflPAM. 


I have here a “unison diagram” [Fig. .4] to illustrate the 
relative position of the current impulses in securing unison. 
There is shown a section of receiving-tape in which appears the 
word “ Paris,” the division between the letters being marked 
with a dotted line. Below the line of the tape is shown the 
corresponding conditions of current in the local and main line 
circuits; when in unison, and again when out of unison. Inline 
1 there is shown the current impulses in the punching magnet 
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circuit effective to produce tlie perforations shown on the sec- 
tion of tape ; lino 2 shows the current impulses in the local spac- 
ing current; at lino 3 fa shown the main lino impulses due to tho 
operation of the automatic transmitter effective to produce the 
perforation in the tape represented ; at 4 is shown the operation 
of the armature of the governing relay, tho unshaded divisions 
representing tho “ armature transit time,” and the relative posi- 
tion of tho armature transit with respect to tho impulses in the 
main and local circuits ; at line f> is shown the impulses in the 
motor magnet circuit which operate to drive the reed ; these im- 
pulses are shown as in unison with the main line and local cir- 
cuit impulses. In line G is shown the same motor magnet circuit 
impulses out of step, or out of unison. The continuous operation 

UNISON DIAGRAM 



of the unison device is best illustrated in the actual record taken 
upon a chemically prepared paper tape with a pair of iron pens, 
one in the local circuit and one in the main circuit; the pens 
were arranged side by side; line 7 shows the record of impulses 
in the motor magnet circuit ; line 8 shows the main line 
impulses, tho action of the armature of the governing relay hav- 
ing been suppressed. In lines 0 and 10 the same means are em- 
ployed to render graphic the impulses in the two circuits, and 
the operation of the transit of the armature bar 2G of the govern- 
ing relay is also apparent in elippingS^The local circuit impulses, 
and thus curbing their motive power effect on the reed. There 
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fa thus established a continuous “ dynamic balance” between the 
tendency of the reed to accelerate its speed and the tendency of 
the main line signals to retard its speed. Theshape of the punch 
for perforating the receiving tape is quite important. A large 
number of forms were tried. The diagram “ Forms of Punch . 
[Fig. 5], shows some of the leading shapes. No. 5 is much t e 

best. 

Telegraphic Alphabets. 

In considering the merits of this arrangement of apparatus 
and in accounting for the want of commercial success of so many 
other arrangements, it may be said that printing telegraphs have 
not been generally employed for the following reasons, among 

others : 

1. Delicacy and complexity. 

2. Slowness of operation. 

3. Limitation in the capacity of the operator. 

4. The use of a tape for the received record. 

FORMS OF PUNCH 








Pig. 5. 


Recently some arrangements of apparatus have been devised 
which overcome these difficulties by two radically different 
methods; i. e., automatic transmission and multiple transmis- 
sion The first uses the Wheatstone transmitter and perforated 
tape - the second employs direct manual transmission distribut- 
ing the time for using the line between a number of operators. 
The slowness of operation has been duo not only to the limi a- 
tions of the operator; but also to the character and succession of 
the line impulses employed. In long distance working and with 
the growing use of underground and serial cables, this is o ex- 
treme importance. The reliable material for high speed sig- 
naling over long distances in printing telegraphy consists prac- 
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tically of five or six variations in the time interval; two varia- 
tions in direction, and ono variation in strength, i. <>., makes and 
breaks. Two very desirable conditions aro that letters shall be 
of uniform length, and that either makes and breaks or reversals 
shall be used, but not combinations of the two. The Morse 
alphabet is ideal except for the great variation in the length of. 
the characters. 

The importance of an alphabet having letters of equal length 
has been generally acknowledged, and many designers have 
adopted the only practical arrangement, namely, thirty-two possi- 
ble combinations of five positive and five negative elements 
taken five at a time. Such an alphabet was first suggested by 
Gauss and Weber of Gottingen in 1833. It was revived in 1874, 
when Baudot and others employed it for their multiplex print- 
ing telegraph systems. Baudot’s arrangement, which may bo 
taken as typical of this class of equal letter alphabets, is shown 
in the diagram called “Table of Alphabets” [Fig. 6], It has 
the disadvantage of using makes and breaks as well as re- 
versals, necessitated by the use of equal units of current to form 
the various combinations for the letters. 


Tun Mu.ku.ay Ai.imiatikt. 


Murray by using multiple units of current and space (that is 
by using, several different time intervals instead of one only) 
avoids this disadvantage and has not found it necessary to use re- 
versals, five different time intervals combined with makes and 
breaks giving all the combinations required. He has preserved 
the ideal simplicity of the Morse alphabet with the added advan- 
tage of securing letters of the same length. The Murray 
alphabet appears in the table; it will be seen that the uniform 
time for each letter is divided into five equal units or subdivisions, 
ono or more of these five subdivisions being a current, impulse, 
so that we get current impulses or spaces of one, two, three, foul- 
er five units duration. Thirty-two possible combinations are ob- 
tained in this manner, and by using two of these letter signals as 
prefixes to the others, capitals, figures, and lower case letters, 
about eighty-seven characters, may be transmitted. Makes and' 
breaks or reversals may be used, therefore, adapting the system 
for use in quadrnplex transmission; a use not practicable with 
an alphabet employing both makes and breaks and reversals. 
The alphabet is however only available for machine telegraphy, 
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the necessary correcting impulses to secure or maintain syn- 
chronism. Murray has the shortest alphabet possible to be con- 
structed from reliable signaling material and by combining it 
with machine transmission the entire time of the line is used in 
the most advantageous manner possible. 

Comparison op Atamiahets. 

Referring to Fig. 7, “Comparison of Alphabets,” it will be 
seen that the Murray word is shorter than the Morse in the ratio 
of 30 to 51, or 41.18 per cent. This theoretical diagram is borne 
out by a comparison made with an actual word such as PARIS. 
This comparison is made on lines 13 and 14. It will be observed 
that in this case the Murray alphabet is shorter than the Morse 


COMPARISON OF ALPHABETS 



Fig. 7. 


in the ratio of 30 to 40, or 38.78 per cent. Practically, the two 
alphabets are in the ratio of 3 to 5. lienee using the same num- 
ber and length of current impulses in each ease, a speed of 100 
words a minute with the Murray alphabet would not be more 
than about 00 words a minute in Morse. The saving in the Mur- 
ray alphabet lies chiefly in the fact that there is no space between 
the letters. Indeed, signals in adjoining letters not unfrequently 
coalesce, as will he seen in the case of the letters Pand A in the 
word PARIS, where one current impftbc is actually shared by 
the two letters, and five letters are transmitted by seven ini- 








vansUze on Page-printing HelegPaPP. 


pulses, whereas in the Morse representation of the same word 
no less than 14 impulses are required. Many combinations of 
letters like te, ta, ma, me, ou, are sent by one impulse, and the 
German name Latzke, consisting of six letters, requires only four 
current impulses for its transmission. This, however, is excep- 
tional, the average being 1.25 impulses per letter. The Hughes 
printing telegraph employs only one impulse per letter, but it is 
extremely wasteful of the space between signals, so much so 
that, on the average, not more than three impulses per second 
are transmitted over a line which will easily convey thirty per 
second. The Murray alphabet, on the other hand, economizes 
spaces as well as signals to the utmost extent. 

Tests of the System. 

From time to time, as the system developed, careful tests were 
made of its capacity, both on loops of varying lengths and on 
circuits between cities. The speeds mentioned below were cal- 
culated on the basis of five letters to the word and a word-space 
equal to one letter. That is to say, the receiving tape fed through 
the perforator in one minute was measured to find the number of 
letters it contained, and this number was divided by six. In 
April and May, 1900, a sorios of tests were made between New 
York and Chicago. Working direct from Chicago to New York 
via Meadville without a repeater, a distance of 1050 miles by the 
route of the wire, the best speed attained was 77 words a minute. 
Working with a repeater at Meadville, much better results were 
achieved, 102 words a minute being easily attained. The wire 
used was copper, 208 lbs. and 4.5 ohms per mile. Duplex word- 
ing was readily secured. Attempts were made to reach a speed 
of 114 words a minute. These were only partially successful, 
but the results gave promise of a speed of at least 120 words a 
minuto in the future. 

The most exhaustive tests of the system were made, from the 
17th October to the 3d November, 1900, between Boston and 
New York. Two hundred ordinary commercial messages woro 
taken without selection from the files in the operating room of 
the Postal Telegraph Company in New York. They consisted 
of 160 business telegrams (including 18 in cipher) and 40 domes- 
tic and social. They averaged 10.8 words in the paid portion of 
each message. Following the usual practice of counting single 
figures as words, they averaged about the usual rate of 30 words 
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per message; bat counting figures as single letters, ar-I counting 
T ]etters h 7 measuring, the transmitting tape and dividing bv 
six, the average was about 20 words per message. These 200 
messages were perforated in Wheatstone tape. A column press 
despatch from the New York Herald , containing 5988 letters 
and 1201 words, or an average of 4.75 letters per word, was also 
prepared m Wheatstone tape. This press despatch and tho 200 
commercial messages were transmitted from Heston to New 
' ork ,,ay !lftor (1ft y ll,; speeds varying from 00 to 90 words per 
minute. It was found that the apparatus worked with great ac- 
curacy, the whole 200 messages frequently coming through with- 
out error. At other times occasional errors occurred, owing to 
swinging wires and other familiar line troubles common to all 
| telegraph systems. In Edition to the 200 messages prepared 

beforehand in New York, a number of ordinary messages were 
perforated in Boston and transmitted to New York without dif- 
ficulty, and almost without experience on tho part of the Boston 
operators. 

| kl re S ard to tke number of messages transmitted per hour in 

tests made when the apparatus was running at Cl words per 
minute, the 200 messages came through to New York in one 
hour 23 minutes. This is a speed of" about. 1 4 I- mown. ™ per 
hour, or more than three times tho average rate of transmission 
by the Morse key, 10 messages per hour being regarded as a fair 
day s work for an average American operator. At the 96-word 
rate the messages came through at about 230 per hour At, the 
same rate the press despatch, with the last part repeated, making 
mall 1,20 words, came through without, an error in 1(1, ninnies 
| 12 seconds, or at the actual rate of about 103 words per minute 

I 11,0 ww,a ^'raging only 1.75 letters each. A speed of 110 

words per minute (LI 5 actual words per minute) was tried but 
at this rate not more than 200 or 300 consecutive words came 
f through free from error. Tho inventor believes, however, that 

with increased skill and improved instruments, his system will 
; ultimately reach a reliable speed of 120 words a minute Work- 

ing on a loop from New Yoi^to All, any and back, up one side 
ot tho Hudson Ivivcr and down tho other, speeds of ILL and 
even 118 standard words per minute have been successful] y ob 
1 t am0d - TI, ° 1 ® ngth of Mortal Telegraph Company’s lines 

from New \ ork to Boston is about 290 miles, and the lines in 
elude from 20 to 30 miles of cable. Over this comparatively 
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short line the system did not require any readjustment for 
weather, which varied during the tests. from clear and cold to 
dense fog and rain all the way between the two cities. Duplex 
working was perfect. 

It will be seen from the foregoing tests that this system, work- 
ing at the 60-word rate, has a capacity of 140 messages per hour. 
Cutting this down to 120 messages per hour to allow for correc- 
tions and delays, and working duplex, there is an output of 240 
messages per hour, or 50 per cent, more than the Morse quadru- 
’ plex can achieve. Working at the 96-word rate, the system has 
the capacity to transmit two and a half times as many telegrams 
as the quadruplex. No doubt these figures will be considerably 
reduced in commercial practice, but there is a wide margin for 
such reduction. 

The tests have shown that, owing to the characteristic alpha- 
bet, distances of 1000 miles are not an obstacle, and the inventor 
is sanguine enough to believe that it will be possible, though not 
at present commercially practicable, to work between New York 
and San Francisco, a distance of 3000 miles, at a speed of at 
least 40 words a minute, or double the rate of manual transmis- 

8 Tmay add that W. IT. Baker, the Vice-President of the Postal 
Telegraph Cable Company, to whose foresight is due tho bene- 
fits of securing Mr. Murray’s improvements, thinks that the re- 
ceived tape may be employed to operate a Mergenthaler Lino- 
type Machine, or other type setting machine. Others^ including 
Mr. Murray, are of the same opinion, but so far no use has been 
made of this application of the invention, commercially. 
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The figures upon which the comparison of alphabets is based have been 
obtained by means of the following table, which shows the average number of 
signals per letter employed in the “International” Morse alphabet and in the 
1 ' Murray ” alphabet : — 




This tablo is based on the average frequency of occurrence of letters of the 
alphabet ns shown by a printer’s “bill of type” as given in “Practical Printing,” 
by Southward. This frequency is given in column 2. In column 3 is given tlie 
number of •* International ” Morse signals for each letter, and in column 4 is 
given the products obtained by multiplying columns 2 and 3 together. The 
sum of column 4 divided by the sum of column 2 gives the average number of 
signals per letter as 2.5!). “AmeWftin” Morse, reckoned out in the same way 
gives an average of about 2.4, or about less. But when the space allowance 
between signals, letters and words is reckoned in, this 8;* advantage is reduced 
to somowhero about 5£. Column 5 and 0 give similar figures for tho “Murray” 
alphabet, which proves to have an average of 1.4 1 signals per letter. This 
average is reduced in practice to about 1.25, owing to the fact that the current 
impulses in two adjoining letters frequently coalesce. Taking into consideration 
tho frequency of letters, the International Morse alphabet contains on the 
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average 5 dots to 3 dashes. Hence as the average Morse letter contains 2.59 
signals, the average Morse word of 5 letters contains approximately 0 dots, 4 
dashes ’ and 5 fractions. This fraction is .59 of an average dot-dash. As there 
are on the average 5 dots to 8 dashes, and as 1 dash is equal to 8 dots, if we 
divide 14 by 8 we get the average dot-dash, which is in this way found to be 
equal to 1.75 dots. .59 of this is almost exactly 1 dot. The 6 fractions 
are, therefore, 5 dots. Hence the average International Morse word of 5 
letters consists approximately of 0 dots, 4 dashes, and 6 dots (for the letter 
fractions), and the necessary spaces, namely, 1 dot-space between each letter 
signal, 8 dot-spaces between each letter, and O dot-spaces at the end of the word, 
The average word m the Murray alphabet consists of five letters, each letter 
containing 5 dot-spaces filled with various combinations of signals. The word 
space is of the same length as the letters, namely 5 dot spaces. Having these 
figures, it is possible to make diagrammatic representations of an average word 
in the International Morse and in the Murray alphabet. This is done in the 
foregoing diagram headed Comparison of Alphabets. Line 1 1 gives an average 
International word, and lino 12 gives an average Murray word, 
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Discussion. 

Tiif, President: — This very interesting paper is now open for 
discussion. The improvements which may be expected in tele- 
graphy in the new century will undoubtedly be in this direction, 
namely, increasing the speed, and at the same time receiving the 
messages in printed characters, either directly or by machine 
transcribing, as in this case. There are several ways in which 
this can be done, as stated in the paper, and it is a matter of 
considerable interest to observe which of these methods are going 
to be successful in practice. 

There are a few things which, it seems to me, were not made 
quite clear in the paper, and which might be interesting to have 
Mr. Yansize describe to us more fully. One is the way in which 
the page printing is done from the perforated tape of the re - 
ceiver. It would also be interesting to know whether the ap- 
paratus is already in commercial use, and if so, how long it has 
been in such use. There is another point that occurred to me 
while listening to the reading of the paper, and that is, whether 
at the receiving end, the perforated tape could be used for re- 
laying a message, and also for duplicating ; that is, for redis- 
tributing the received message by repeating it over a number of 
different lines from central stations. 

Mr. Geo. T. IIanchett: — I should like to ask, too, what means 
are used to manipulate the carriage of the typewriter, that is. to 
shift it when a lino is completed, and to move the sheet up one 
notch? I presume it is done by the tape, but the mechanical 
motion afforded by the tape is not of suilicicntly powerful char- 
acter, it seems to me, to move the carriage or the paper. 

Mr. Yansize : — In answer to the last question I will say that 
up to the present time it has been customary to let the supervis- 
ing operator who is necessarily at hand, shift the paper, although 
I suppose it might be done by a characteristic perforation in the 
tape. 

In reply to the inquiry of the President, I would say that the 
tape at the receiving station has not been adapted for repetition 
into another circuit. The received impulses differ in essential 
respects from the tape that is used for transmitting. 

In regard to devices for actuating the typewriter itself, you 
will recall the fact that there is a separate instrumentality located 
below the typewriter in a frame. That instrumentality consists 
of a series of five combs, as we call them. Much comb is charac- 
teristically slotted. Lying across those combs at right angles are 
a number of thin metal bars in number corresponding to the 
number of independent keys on the typewriter. When a series 
of notches are in line below any one of those bars, one of those 
cross-liars which is connected to the typewriter lever will drop 
into it. The appropriate motive power is furnished by cams, 
and a description of the exact mechanical arrangement would be 
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quite intricate. It is present there, in the machine which we 
exhibit. In order to get the combs aligned to cause, the 
manipulation of any one letter, we employ a perforated tape. 
You can imagine the tape perforated, and you can imagine the tape 
having one-half inch lineal extent assigned to each character, and 
there may be one, two, three, four or five perforations, or one per- 
foration may occupy any relative position between the ends of 
that half-inch space. The tape is fed along in front of a die- 
plate one-half inch at each step, and when so fed along one or 
more of the holes in the perforated section will register with one 
or more of five perforations in the die-plate. When a hole in \ 
the paper is in position and registers with one of the holes in the 
die-plate, the pointed end of one of the combs (before referred 
to) is in position, and free to pass through the perforation in the 
hole in the die-plate, or two or more combs may be in position 
to pass through registering holes in the tape and die. There is 
a cam which imparts to the die-plate an advance movement. As 
it advances tho end of one or more of those combs passes through 
the holes in the paper, and also through the hole in the die-plate 
and the unperforated portion of the paper, backed up by the 
plate, pushes another group of the combs along with it. In that 
manner the notches are aligned under oneor more of the bar%and 
when so aligned, one of the cross-bars will drop down. IJp to 
the present time the motive power has been the human hand. 
There is no difficulty, however, in applying either electric or 
other motive power to the actuating device. 

You RHk the question, Mr. President, whether it was in com- 
mercial use. It lias been practically adopted by the Postal Tele- 
graph-Cable Company, and a set of instruments, having all the 
modern improvements which experimental work lias determined 
upon as being desirable, is being installed, and it will then be put 
into use. It is not in use to day. 

The President : — As I understand it, the operator at the re- 
ceiving end turns a crank which operates the carriage and moves 
the paper along ? 

Mr. Yansize : — Yes, sir. 

Tiie President:-— And the tape passes through, in the way 
shown here in this machine ? 

Mr. Yansize: — Yes; in the ordinary way of hand-manipula- 
tion. Then- the operator, when he gets to the end of aline, stops 
and mechanically returns the paper and spaces, and then turns 
the crank for another lino. 

Dr. F. II. He kzoo :— -—I would like to inquire of Mr. Yansize 
what is the limit of speed at which this electrical device can be 
operated, and also what is the particular form of typewriter that 
has been adopted, and the limits of its speed in transcribing 
from the record ? 

Mr. Yansize — The limit of speed has not been determined 
in tvnewritina- devices. Of course, there must be a limit beyond 
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which the keys cannot vibrate. The limit of speed upon the 
transmitter depends somewhat upon the length of the line, of 
course. A number of perforators can supply n line with mate- 
rial for transmission ; so that cannot be considered a limita- 
tion. 

Du. II razor; : — In the statements made concerning the record 
of the machine in the various tests, it was said that at a certain 
speed the signals wore not received properly. Was that limit 
reached because the tape was perforated irregularly at that speed, 
or was it. because the typewriting machine would not respond to 
the tape with sufficient speed? In other words, is the limitation 
due to the electrical operation of the receiving devices, or to 
the mechanical characteristics of the particular form of typewriter 
selected ? 

Mr. Vansize : — The limit was due to the action of the perfora- 
tor at flic receiving statical. Mft, Murray tells*' mo that at the 
rate of 100 words a minute the punching magnet has to make 50 
perforations per second. 

Mr. F. V. Hens haw : — Do I understand that the limit, then, 
is the punching mechanism ? Also, I would like to ask whether 
there has been any attempt made to devise a typewriter especially 
for this purpose, or whether you have simply utilized an existing 
machine? It would appear that if the limit of speed with which 
this system can be operated is due to the typewriting machine, 
that a machine could be devised in which the inertia of moving 
parts is very much less and much lighter, doing away with those 
heavy bars and keys, and thereby raising the speed perhaps. 

Mr. Vansize: — Mr. Murray has used the Bar Lock typewriter 
of the ordinary form that is on the market. He has not yet 
made any endea vor to simplify and lighten the parts of the type- 
writer, although he has contemplated doing so. The real limita- 
tion of speed is in the receiving perforator — the ability which 
it has to perforate the tape in response to the locally generated 
impulses; the limit of speed at which the magnet. can charge and 
discharge and get the punch through the paper. It is a question 
of frequency. 

Mr. V. V. IIknsiiaw : — Have you ever tried a laminated mag- 
net in order to increase flu* speed? 

Mu. V ansizk : — The cores are slotted but not laminated. 

Dr. A. O. ( ’riuiork : - I feel that the 1 nstitctk should bo con- 
gratulated upon having a paper of this character piesenled ; I 
suppose partly because I am interested in the general subject. It 
seems to me there, are many features of simplicity in this that 
ought to be commended. I refer to this particularly because verv 
little is said in the paper about the transmitting arrangement. 1 
would like to see a sample of the transmitting tape, and if possi- 
ble, I would like to see the exact shape of the waves which are 
sent upon the line. 

To do the work of cutting a perforated tape with only two 
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electro magnets, is a neat if not an elegant achievement. It is 
evident, of course, that the limit of speed must be in that per- 
forating magnet at the receiving end. Of course, if the limit 
was in the typewriter, another machine could be employed and 
the tape divided up between the two machines, or among three 
or four instruments. 

I see there is a reed at both the transmitting find the receiving 
stations, which implies that there must be approximately a 
synchronism between the two stations. I would like to find out 
how much variation and how much latitude is permitted be- 
tween the receiving and transmitting stations in order to have the 
apparatus work successfully. Would it be possible to have a 
rotating motor such as is a commercial motor at present ? Could 
the speed easily be regulated within the limits which would be 
necessary to operate a receiving apparatus of this nature ? 

Then anothet point is the shape of the waves or the combina- 
tion of tbe waves that can be drawn for two characteristic letters, 


such as a and b, or c, perhaps ; showing how they would be if 
you used a polarized device and the non-polarized relays in the 
receiving end. Of course if you refer to the alphabet as given 
here, it is noticeable that you have got to come down to zero cur- 
rent some time in order to have the magnet become released. 
And after you have charged the line, I particularly have in mind 
long distance lines where the capacity effect is very great, and if 
you charge the line up to its full extent, and leave it charged for 
three or four semi-cycles, that charge must be gotten out suffi- 
ciently in order to release the magnet, and then another charge 
put in. The limit of speed on a long line, it seems to me, would 
be reached in that way ; and it would seem, and probably has 
been found preferable, to use the reverse current for the longer 
line, in order to get the charge out. 

Another point that occurred to me was, how much speed has 
been obtained, working on a local circuit, say, in a room. The 
speed limit of tbe apparatus can not exceed on a long line 
what it is on a short line of that character, and that will 
probably depend upon the rate which the perforating magnet 
can operate. 1 should be pleased to see the action of the per- 
forator. 


The use of letters of a uniform length it seems to me is a 
point of great simplicity in tbe system, although it is not novel, 
of course, to tli in special system. I would also like to inquire 
whether there is any great difficulty in reading the receiving 
tape, providing you know the alphabet ? Of course if you did 
not have the words separated and attempted to begin at any 
point, it would be very difficult, because there is no space be- 
tween the letters, and you would have to try five times before 
you would know what you were reading. 

Also, I would like to know whether the speed can be easily 
changed. If the reeds are set to a certain pitch would it take 
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cZ4ln g n. t Wl^n t ^ C,ml,le J0U t0 C,,an S e t0 another Pitch ? Of 
i ? 0 o m kZl t n ?'u nPimn,t " 8 ' fc i8 Vcr -y ^ to do that, and 

use of t „ , 'r ? very great point in the commercial 

use ot the apparatus, but I know it is desirable to have a certain 
standard speed and keep at it. In fact, the English people would 
j ke to have a standard speed which they fan use uni f on v 

throughout the length and breadth of their island ; and of course 
lines." ' 1 a< ( ’ Pt 8,,C ' 11 S1H ' Gd as tl| cy can maintain upon all their 

Rather a general (piostion would be in regard to usefulness of 
svords coming out printed, like this, at the rate of 100 per minute 
say, and words coming out at some higher rate printed in Mm-J 

U ? ( ™f * typewrite,-, ,,, 1,1 setting it up in print in the 
f, ,’ , \ y " * 3 G °uld '' ecolvc i 8a J, 30(1 words by the dot and 

ash characters, such as in the Wheatstone, and only 100 in this 

I fer ? L< M WftJ ’ ,UH f’v V 11,108 wei '° United— which would you pre- 

Ar ii OW would it lie commercially determined* ' P 

onsi!' f ANSIZE =— Answering the last question first, before it 

merffa/ 0,11 V ’ 1 T°" d t,iat tl,at seems to be a com- 
mercial question as to whether you prefer to supply lines or to 

econom'ze on the lines you have. 1 1 won Id seem with the facifi- 
ties possessed by our principal telegraph companies that we have 

hues enough, and it would be preferable 'to a ve lm «me of 
translation of the received Morse. ' ot 

bctweeif Ih" ,pt '• ! "" 1 P " < ‘V essfll,l y '".ule, to maintain unison 

b I cen the arriving current impulses and the operation of the 

local impulse generator. It is not a question of unison between 
the transmitter and some instrument at the receiving station I 

i JX 15 *" * **« - 

! t0 ,{ ho *P co ; 1 0,1 11 loi, ‘‘d circuit, of course we appro- 

, , , i >r ' <yni, " ,re 8£l ys, Ihe limit of speed will- un 

doubtedly be found, and is found in the electro magnetic per- 
forator used as the receiving instrument of the line. On a local 

a ml 'that 'iv i f iTt 1 ° JT- 1 ! 8 ^ " very satisfactory m anS 

' at " ,t " <"c first instruments, possessing some defects some 
shg fea hires winch might be clJnged tolmprovc tim S 

taining. ' S W,,nt ww , ‘ !l " Si,, *‘ l Y calculate upon ob- 

tain “if 04 P 'm V™ 1 ?® f ° r ’. ,S 1 torea<1 the received record from the 
y L- i t 6 < 0n ° W,tl1 '" Rtl 'nmcnts, but it cannot be done 
a,, a practical Morse operator would read the record from either 
a chemically prepared tape or an embossed tape. 

Or. Criououk:— S uppose yon should displace one unit in your 
die. how would you then rectify it? ^ 

rffi ll? n VA i NSIZE:— T® novcr llave keen confronted with that 
difficulty because the instrument does not permit of it. You 





DISCUSSION IN NEW TORN. 86 


step your tape forward ono space each time. Of course, if it 
fails to feed, the thing is thrown out, and I suppose you would 
have to go back and start over again. 

Dr. Crehorr: — Suppose the word furnished a sufficient land- 
mark to begin lover again, you mean, then you would go back 
and begin over again ; but I suppose there are errors very often 
in the perforation ? 

Mr. Yansize: — Mr. Murray says that he has an apparatus for 
stepping it ahead one subdivision of a letter, in case the necessity 
arises for doing that. 

The President : — In this connection I would like to ask how 
you know where to begin when you feed your tape into the type- 
writer. Y’ou have to start with a certain fixed group of five 
holes ; now, how do you know at which of that continuous row 
of holes the first group begins ? 

Mr. Yansize : — You can go back to the beginning of the mes- 
sage. In telegraphic service the messages are all numbered, and 
you can start in on your tape anywhere, and you will soon find 
the beginning of the message, and then you can start in with a 
retransmission from that point. 

The President : — I do not think you quite understand the 
question that I asked ; it is practically the same that Dr. 
Orehore asked. There is a continuous row of little guide holes 
in the tape, of which I understand groups of five correspond to 
each letter; now, in starting the typewriter, how do you know 
which of this regular line of holes begins the correct group ? 
Of course the letters will be quite different, depending upon 
whether you begin the groups with the 1st, 6th, 11th, etc., or the 
2d, 7th, 12th, or the 3d, 8th, 13th, and so on. 

Mr. Yansize: — That is true. In the case of the complication 
of the kind you indicate, which is entirely theoretical, we would 
go to the beginning of the message, which is indicated by a char- 
acteristic starting mark — take, for instance, four or five charac- 
ters — we would go to that point and start again. 

Referring back to Dr. Crehore’s question, he asked if the 
speed could be easily changed. It can be easily and quickly 
changed. I should think five minutes would be sufficient to 
change its speed. You would have to change the weight on the 
reed at both ends if you wanted to change the speed. 

The transmitting apparatus is the ordinary Wheatstone trans- 
mitter, which we have found it necessary to change to enable 
both of the so-called prickers to operate coineidently instead of 
alternately as is done in the Wheatstone system. That is be- 
cause the Wheatstone cannot send a succession of the same im- 
pulses; it can only print one, three and five, while in Mr. Mur- 
. ray’s system it is necessary to be able to transmit one, two, three, 
four or five, and by moving the “ prickers,” as the English de- 
nominate them, coineidently, that can be very easily attained. 
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[Communicated.] 

. Hollow C. Spaulding : — The writer is much interested 
in the subject of page-printing telegraph instruments to 
be treated in the paper by Mr. Vansize to be read at the 
meeting of the Institute on to-morrow evening, and 
regrets exceedingly that lie is unable to be present 
to take part in the verbal discussion thereon. In view, however, 
of the various statements and references made in the paper, it 
may he of interest to the members of tho Institute to know that 
the writer has for some time past been at work on a system of 
telegraphic communication which bids fair to fulfill' the con- 
ditions involved in a theoretically perfect system more fully than 
the devices described by Mr. Vansize, or even indicated by his 
statements as to the necessities of the case. In the writer’s opin- 
ion a system of telegraphic communication to be commercially 
successful should comprise : “ J 

l'iBBT. — A key-board oi the ordinary typewriter form, and not 
requiring the services of a skilled operator. 

Second.— I mmediate and practically instantaneous registering 
of the desired character at the receiving end of the line. 

. Third.— The registration of an ordinary letter or type character 
instead of an arbitrary combination of elements which may be 
translated into one or more ordinary characters. 

houRTii. — I h e absence of synchronous devices for sending and 
receiving stations, and of electrical impulses varying in strength, 
both ol which have been found impracticable in commercial 
use. 

. °ther words, it is my belief that there is a demand for, and 
incidentally I have succeeded in producing a type printing elec- 
tro-mechanism corresponding precisely to the ordinary " type- 
wi iter, except that the key-board and printing mechanism may 
be separated by any desired distance and connected only bv wires 
suitable for convoying electrical impulses. 

Referring to the “forms of punch” shown on page 20, I would 
say that the writer has had occasion to use something of this kind 
in another invention, and while it is true that the form of punch 
indicated by No. 5 is preferable to the others, this could be still 
further improved by making it hollow, and beveling the teeth 
so that the end of the punch is practically a. saw section wrapped 
about an imaginary axis in cylindrical form. A slot should be 
provided near tho cutting end of the tube through which is in- 
serted a wire which will push out the paper disks as cut from the 
the paper, thus keeping the cylindrical cutting end clear at all 
times. 

Boston, January 24tti, 1001. 


[Communicated.] 

Mr. TV it, i.i am Maver, J r. : — Whether a thing is considered simple 
or otherwise often depends upon the point of view. Not long 
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since, for instance, one of the leading electrical periodicals of 
London referred to a certain printing telegraph system that had 
been on exhibition at the Paris Fair, as of “awe inspiring com- 
plexity.” Being somewhat familiar with the system referred to, 


Doubtless oihe of the chief points of merit, of the new telegraph 
system which has been brought to tho attention of the Institute 
this evening by the kindness of Mr. Vansize, is its simplicity, for, 
if it be reliable and practicable in its operation, it must, 1 think 
be generally admitted by all who have given this subjectany atten- 
tion, that it is relatively quite simple in construction, and espe- 
cially, as Mr. Vansize points out, as regards the alphabet em- 

Pl *¥echnically classified, Mr. Murray’s system would probably 
be termed an “ Automatic Page Printing Telegraph.” The mes- 
sages to be transmitted by it are prepared beforehand, analog- 
ously as in the case of the Wheatstone automatic system. That 
is, characters set to represent the letters of the message, are per- 
forated on a strip of paper. This perforated paper is caused to 
send electrical pulsations over a main line, which pulsations 
operate apparatus at the receiving station, which, in turn, elec- 
tro-mechanically perforate another strip of paper on a pre- 
arranged plan. This paper is caused to pass before a set of strips 
of motal that, in their operation, and, depending upon the posi- 
tion of tho perforations in the paper, select a certain letter of a 
typewriter, in a manner which may perhaps be considered as 
somewhat similar to that in which the type of a linotype machine 
find their proper receptacles in the type distributing process. 

The unison device employed by Mr. Murray is, I think, ingeni- 
ous. ' A somewhat analogous principle for maintaining syn- 
chronism between tho transmitter and receiver was employed in 
the Rogers printing telegraph, one of those numerous systems to 
which Sir. Vansize doubtless refers, which never passed very far 
beyond the experimental stage. In the Rogers system, as I re- 
member it, a wheel at the receiving station was set to run at a 
higher rate of speed than the transmitter. A spot of light, or a 
spark, actuated by the arriving signals was thrown upon the side 
of the revolving wheel. This spot, so long as synchronism was 
to be maintained, was kept within a given space on the wheel 
(quite a little leeway being permissible) by manually applied 
friction on the wheel. Mr. Murray’s method is, of course, more 


urray’s method is, of course, more 


scientific. 

It may be noted that Mr. Vansize has not shown, or indicated 
very fully, the manner in which the messages are received on a 
page by the Murray system. Provision must, obviously, be 
made for shifting the paper at the end of each line, etc., and it 
would, perhaps, be interesting to know whether such provision 
is made at the sending or receiving end of the line. The table 
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of alphabets and comparisons of words which Mr. Yansize gives 
is of much value. Among other things, renewed attention is 
incidentally drawn, by this table, to the fact that the letter O, of 
the International Morse alphabet, employing three dashes, or 11 
time units (O having a frequency of 8000), could change places 
to advantage with the letter K, which has a frequency of only 
800, and in that alphabet employs but 2 dashes and 1 dot, or 0 
time units. 

The time units which Mr. Vansizo has used for the dots, dashes 
and spaces aro quite fair for machine telegraphy, such, for in- 
stance, as the Wheatstone automatic, which employs the Morse 
alphabet. But it is, I believe, the experience of most telegraphers 
that rapid Morse senders do not make the pronounced distinction 
between dots, dashes, and letter and word spaces, that theory 
requires and the machine system employs. The machine system 
makes the Morse dash equal to 3 dots ;ffhe space between let- 
ters equal to 3 dots, and the space between words equal to, say, 
0 dots. A Morse operator sending rapidly makes the dash about 
equal to 2 dots, the letter space equal to 2 dots, and the word space 
equal to 3 dots. An examination of an embossed tape from a 
Morse register or recorder will, I believe, show this to be quite 
nearly the case. 

It is perhaps worth noting that the different printing telegraph 
systems to which Mr. Vansizc refers, the Baudot, the Bucking- 
ham and the Murray, do not greatly vary as to the message or 
word-carrying capacity they give to a wire. The Baudot, send- 
ing four messages, practically at once, over the wire, transmits a 
total of about one hundred and thirty-four words per minute. 
The Buckingham duplexed, about one hundred and sixty, and 
the Murray, duplexed, it is assumed about the same. A Morse 
quadruplex system, worked to its full capacity, gives about one 
hundred and sixty words per minute. The Baudot system, while 
not sending as many words per minute as the printing systems, 
does not employ a perforated tape for transmitting. 

The further progress of the Murray system will doubtless be 
watched with much interest. 

Tun President :- — The inventor of this very ingenious and 
simple system is with us to-night, and I am sure we should all 
be much pleased to hear from him. 

Mr. Donai.1i Murray:- — l would prefer, gentlemen, to ex- 
hibit the mechanism rather than to describe it to you, because I 
think Mr. Vansize has very ably dealt, with the subject, and I do 
not think I could add anything of interest to what lie has said so 
well. 1 shall he very happy to show the machine to you after you 
have finished the discussion, and especially to call your attention 
to the arrangement by which the typewriter carriage is run back, 
as I believe one of your members inquired particularly about 
that feature. 

There must be an operator to attend to the receiving of the 
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message You cannot have a purely automatic mechanism re- 
ceiving and distributing the telegrams without supervision. 
There g must be some one in attendance to read the telegrams as 
fhey a™e received, and therefore, while reading the telegrams, 

the* attendant may just as well turn a handle and run the type- 
iK,m."‘ for .topping the print* > bv me.™ of. 

signal at the end of each line. This break-signal is put in the 

transmitting tape. When you aro playing on the keyboard of 

the perforator that punches the transmitting tape, and wishing 
tne perioraioi u» i , , • ngerts a break-signal 


^ » key which inserts a break-signa 
Mn The transmitting tape This break-signal is transmitted and 
recorded on the receiving tape, and by , means of i a ^ clutch i mec - 
anism the break-signal stops the printer, t he typewriter car 
riage is then run back by the attendant, and the act of ru, mmg 
the S carriage back starts the machine again. A man has to be 
there anyhow, to attend to the receipt of tho messages, and he 
can easily feed the paper into the typewriter and run the carriage 

*- »ot much of » telegmpher, 
but it seeois to me that the commercial value of this machine 
‘ “L,. cl to this condition. Wehave several systems winch 
are^ vh-ing satisfactory service; notably the Morse sounder and 
typewriter and operator. In this machine we have a more com 
plicated typewriter and receiving instrument and also an opera- 
tor. .N owl there must be some gain for this additional complica- 

ti0 f do not know how many words it is possible for an ordinary 
typewriter operator to take down in a minute, but I understand 
that it is possible to send by the Morse system as many words a 
minute as the ordinary typewriter operator can take down on the 

"Sue I do It k UZ us 1 say. tow fast a typewriter » »» 

n nerated but perhaps our stenographer could tell us. 

^Thr President We would be obliged to the stenographer if 
he would give us some information on that point. . 

'The' 1 stenographer stated that seventy-five words per minute 
was about the highest speed of an expert typewriter operator in 

writing from continuous dictation. , . 

m/iIanohett:— T hen, if that is so, it appears that here is a 
difference in speed between 75 words a minute and whatever this 

n? Murray : — If you would allow me to explain, the limit 

of speed is not in the' ability of the receiving typewriter. The 
receiving typewriter can get up to a speed of ninety words a 
minute though that is exceptional. I have had considerable ex- 
TeTience with typewriter operators, and I think the average 
speed is not much more than fifty words a minute ; indeed, it is 
a very -ood operator who does that. It is the transmitter who 
• B a t fault. Transmitting by the Morse key, the average speed 
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is about 15 words a minute, working by the hour, and 30 words 
a minute is about the maximum. 

Mn. Hanouktt: — Then, if 15 words a minute is the average 
speed of the Morse operator, the gain between that and what is 
accomplished by this system, which is 100 words a minute, shows 
what the device accomplishes. 

Mu. Mini it ay : — It is unlikely that the Morse key and sounder 
will ever be superseded for business requiring quick dispatch. 
The printing telegraph system described this evening and the 
others mentioned by Mr. Vansize are big high-power systems 
like express, trains, and they are best suited for handling the mass 
of telegraphic business between large centers of population. I 
believe that in time they will each find special fields of usefulness 
in accordance with their particular capacities. The system de- 
scribed this evening is specially adapted for newspaper work, 
because the perforated receiving tape can be used^to automatic- 
ally operate a linotype or typesetting machine. 

Dr. Crehore : — It is not quite clear to me yet by referring to 
Figure 4, where the unison diagram is given with the word 
“ Paris,” how it is made definite. For instance, take the black 
line of dots numbered 3 underneath ; I understand that that line 
represents the current impulses coming over the main line. Is 
that so ? 

Mr. Vansize : — Yes, that is right. 

Du. CiiKiioiiK : — And the black represents the positive current. 
Then, does the white space immediately following, represent the 
negative current or no current? 

Mr. Murray: — Either. 

Dr. Crehore: — Then would it be possible to divide, say, that 
first black space which covers two units in the letter “ P” into 
two separate impulses and get the same effect if they were both 
in the same direction? 1 mean, could you divide it up in two 
and not necessarily have it continuous ? 

Mr. V ansize : — Yes, sir. 

Dr. Crehore :— Or, you could use two successive semi-signs 
in the same direction, could you ? 

Mn. Murray :- — I think that would lie possible. The real 
trouble in using the alternating current is to get the time current 
intervals. 

Du. Oheiiore :— If the transmitting apparatus has to bo as 
uniform in speed as the reed below vibrates, or very nearly so, 
how much variation would there be to that variation without in- 
terrupting the successful operation of the apparatus? 

Mu. Murray : — That is a question that. 1 could not give you 
any very definite information about. It will run up as high as 
five per cent, above the transmitted currents and it will still gov- 
ern ; there is no trouble about that. 

The President : — We have with us to-night Mr. Jones, of the 
Postal Telegraph-Cable Company, and we should be pleased to 
hear from him on this subject. 
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operated, is «»erj great credit to him. one, end it ie 

?rffm n e't‘ocSe tomato ‘ Setic.f defeeti in it be- 
useless for me to C ™ IC '™ , t] wires to [ t between Chicago 

Ca Tl^w Yo?kTn P d between Boston and New York, and we have 

;h,m M ^«sh^to.ho W wh«ith«do». 

w7eirthmtgh°the’ tofore-mentioned wi’.e.in very cleer end 
^TtdXnot seem wise to let this discussion branch off into wild 

SHSik: tit: ssasr^ s 

;?p to the paper, and there it bemg determined 

tsiiliisii 
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typewriter keys are mechanically actuated, the type striking 
upon the platen, and so the message is gotten out in page forin 
the same as on any typewriter. The page moves forward, and 
when it comes to the end of the line the attendant pushes it hack 
to its original position and so it goes again, the attendant watch- 
ing every line to see that there are no mistakes made. Thus everv 
message is under constant surveillance, and is apt to go out to the 
correspondent in hotter shape than if a dumb machine actuated 
by the line currents were to grind it, out automatically through a 
slot, because _ then no correction would he possible if a mistake 
weie made in a line until alter the correspondent got his tele- 
gram and sent a message back to the sending station, to say it was 
all pied, and to please repeat it; but this attendant at the re- 

7J'” g IT 'IT® See V at 0nCe - ,f an y thin £ is wron g. and immedi- 
ately notifies the sending station— probably by the Morse key— 

(the system being quadrupled) and the sending agent repeats, 
and so the message is gotten out accurately and without delay 

Another thing is, if you succeed in getting upon you* line 
say, Inti words perforated at the receiving end, it is not neces- 
saiy to use only one machine; you can use two, or more. If one 
machine as mechanical things do sometimes— gets a little out 

f/pT • r i? d 7" f T°7 • y ° U ca " turn to another machine which 
is all light, and go ahead ; or, you can divide the tape up among 

J o w ?. 0 f r m ;; re P. ere ° n8 > want to print a lot at a time That 

distinctly a feature of Mr. Murray’s system, that the currents 
coming over the line have not got to actuate a printer ; the print- 
liy* itself 11,16 18 a se l m, ' nte and independent machine, and stands 

l am not prepared to enter into a discussion of the commercial 
fea ures of this invention at all. It is to stand on its merits en- 
tuely. I hose people who have their money invested, and who 
do the telegraph business of the country, will look the matter 
over carefully and determine whether it is to their interest 
to employ this machine or not. or to what extent they will em- 
!’ o' ^ ,s eei'lamly natural (.„ suppose that in this new cen- 
tury there must come sonic improvement; that we cannot keep 
on putting up wires all the tame in order to accommodate the 
Morse system, and the telegraph managers are watching as close- 
ly, and perhaps more closely than anybody else, to find what will 
serve their purposes best They certainly do not want to put 
their money into wires, if. m the end, a little machine will do 
just, as well. Some very clever systems have been devised— Mr 
Delany s and several others that I could name-bnt the trouble 

takeTn lttfl 1? "' lu 'V 0n can S et a S' reat ''cal over a wire, it 
takes a little time at the start, and a little time at the finish 

which handicaps the business, and also that, the expense of pre- 
paung the tapes and translating the tapes is so much more ex- 
pensn e than by the Morse system, and so much more coinpli- 
cated, and adds so much to the delay of the business, that neither 
the managers of the telegraph companies nor the public, whose 
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business is to be transacted, will have anything to-do with such 

system? That seems to be’about the size of the matter, as far 

as I can get at it. It is not because there is any prejudice at all, 
as 1 can get ai, iv. * Wheatstone system 


It does a large number of words per minute, and when duplexed, 

U ? H V E e hm':-I understand Mr. Jones to say that the 
limit of speed of the Morse syetem is thirty words a minute for 
each operator and if that is quadrupled, it makes 120 words a 
.J* that the difference between a quadruplex Morse 

wliat I based my figure^ 

Between New York and Boston, and some other cities, we ha 

is 1 ". HeTiegiiw 

tsr. 

above the number they are expected to do for that salary. C 
sequently they have quite an incentive to do their very best. O 
course the business is ample to furnish a 1 they can do. Now it 
has been found that an operator in New 1 sending to an 
operator in Boston during that time will do at the rate of 60 o 
65 messages per hour, and they average thirty words permes- 
flasre I have taken thousands of messages out of our fi cs, "o 
0 ,dv in one year but for years past, at intervals of one, two or 
three years, and counted them, and they vary between twenty- 

- - * »v 'ZS&JX 

S3 'k, veV ; 

Ue Take the general run of operators, where there isn t piece 
lo k tid whcm t iev are not inclined to exert themselves to 
r u ch ’an extent^ where there is no incentive for it, I should think 
if you got fifteen words per minute on an average, you would be 

d0 TTlWm^-Suggest that if there is no further discus- 

yjsis sz 

in operation, as he has kindly offered to do. 

[Adjourned.) 


